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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (Tetra Tech) has prepared this Sampling and Analysis Plan (SAP) that
encompasses Field Sampling Plan and Quality Assurance Project Plan requirements for the former
Building 200 Wash Rack Disposal Pit, Potential Source of Contamination (PSC) 45, Naval Air
Station (NAS) Jacksonville located in Jacksonville, Florida under the Comprehensive Long-term
Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, Contract Task Order (CTO) JM19.
Figure ES-1 presents the PSC 45 Site Location Map depicting the location of PSC 45 at NAS

Jacksonville.

The former Building 200 Wash Rack Disposal Pit was discovered in 1991 during repair work to correct
plumbing problems at Building 200. This pit, which was identified as PSC 45 by NAS Jacksonville in
1991, was a cylindrical concrete lined pit with a soil bottom, located east of the Building 200 Wash Rack.
In the past, air station ground support equipment was cleaned and stripped of paint in the wash rack.
Effluent from the wash rack discharged into an oil-water separator located below the wash rack. For an
unknown period of time the oil-water separator discharged overflow via an underground pipeline to the
Building 200 Wash Rack Disposal Pit. After this pit was discovered, the connection from the oil-water
separator to the pit was plugged. In July 1991, water, oil, and paint chips were observed in the pit.

Shortly thereafter, waste from the pit was removed and disposed of as hazardous waste.

In 1998, the liquid and solids within the pit and the soil surrounding and underlying the pit were removed.
Pre-disposal samples collected from the soil, liquid, and solids were analyzed for Toxicity Characteristic
Leaching Procedure (TCLP) analytes for waste characterization and the reported concentrations were
less than the applicable TCLP regulatory limits. No post-excavation sampling around the former pit has
been documented.

A new oil/water separator was installed within the excavation area. The old oil/water separator is still
operational in the wash rack room; however, to further safeguard against oil and solvents being released
to the environment, effluent from the old separator is directed through plumbing to the new separator
which then flows to the sanitary sewer. Currently, the area from where the disposal pit was removed is

covered by a 4-foot by 12-foot concrete pad.

Soil and groundwater samples were collected in August 2009 during the Site Assessment (SA) for
PSC 45. Soil samples, which were collected next to the new oil/water separator, were analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polychlorinated
biphenyls (PCBs), total recoverable petroleum hydrocarbons (TRPH), and metals. Groundwater samples
were collected along the west, north, and east sides of Building 200 and analyzed by a mobile laboratory
for VOCs and naphthalene.

10JAX0104 3 CTO JM19



Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

The primary objective of the SA was to determine if contamination exceeding project action limits (PALS)
exist for soil and groundwater at PSC 45. |If this condition was found to exist, then a Remedial
Investigation (RI) would be implemented. If contamination exceeding the SA PALs was not found, then no
further action would be warranted. The SA was not designed to characterize the nature or extent of the

contamination in either soil or groundwater.

The soil and groundwater samples associated with the SA sampling event of August 2009 were found to
contain multiple analytes at concentrations greater than the SA PALs. Unless land use patterns change,
there is only limited potential for exposure to construction workers and there is no habitat for ecological
receptors at PSC 45. Thus PSC 45 presents a possible risk to construction workers and no unacceptable
risk to ecological receptors. However, it is reported that groundwater may be intercepted by storm sewers
and these storm sewers discharge into the St. Johns River. Therefore, there is a potential for ecological
receptors in the St. Johns River to be exposed to PSC 45 contaminants. This potential risk to ecological
receptors is fully addressed under the current scope of investigation at Operational Unit (OU) 3 and the
similarity of conditions between PSC 45 and OU 3 (both hydrological and contaminant type) and proximity
of PSC 45 to OU 3 obviate the need to evaluate risk to ecological receptors solely from exposure to

PSC 45 contaminants that may discharge into the St. Johns River via the storm sewer.

The objective of the Rl is to determine the nature and extent of contamination and conduct a quantitative
human health risk assessment (HHRA) and a Screening Level Ecological Risk Assessment (SLERA).
The results of the HHRA and the SLERA will be used for the basis of a Feasibility Study (FS).

During the RI, surface soil, subsurface soil, and groundwater samples will be analyzed for the following
groups of target analytes: VOCs, SVOCs, PCBs, TRPH, and metals. The data associated with the SA
were used to help determine the locations of these soil and groundwater samples. Subsurface soil
samples will be collected from the immediate area associated with the former Building 200 Wash Rack
Disposal Pit. Surface soil samples will be collected in connection to the oil/water separator and the pit
area, as the data from the SA indicated contaminants are present in this area. Most of the groundwater
samples will be collected from locations that are 300 to 400 feet downgradient of the former Building 200
Wash Rack Disposal Pit, as the data from the SA indicated that the heaviest concentrations of
contaminants are in this area. All surface soil, subsurface soil, and groundwater samples will be analyzed
by analytical methods with sufficient sensitivity to ensure that the results can be used in the risk

assessments.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

Resulting RI data, which will be collected from carefully selected sampling locations, will be analyzed to
establish the nature and extent of contamination and/or to estimate risks in accordance with United States

Environmental Protection Agency Risk Assessment Guidance for Superfund sites.

10JAX0104 5 CTO JM19
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: PSC 45, NAS Jacksonville
Site Location: Jacksonville, Florida

%D
%R
%RSD
°C
AES
BAP
BFB
bgs
CAS
CCB
CCC
Cccv
CERCLA
CFR
CLEAN
CLLE
CLP
COPC
CTO
CVAA
DFTPP
DoD
DPT
DaQl
DQO
DVM
EDD
ELAP
EPC
EU
Ext.
F.A.C.
FDEP
FID

10JAX0104

ACRONYMS AND ABBREVIATIONS

Percent difference/drift

Percent recovery

Percent Relative Standard Deviation
Degree Celsius

Atomic Emissions Spectroscopy
Benzo(a)pyrene
Bromofluorobenzene

Below ground surface

Chemical Abstracts Service
Continuing Calibration Blank
Calibration Check Compound

Continuing Calibration Verification

Title: Remedial Investigation
Revision Number: 1
Revision Date: May 2011

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Code of Federal Regulations

Comprehensive Long-term Environmental Action Navy
Continuous liquid to liquid extraction

Contract Laboratory Program

Chemical of Potential Concern

Contract Task Order

Cold Vapor Atomic Absorption
Decaflurotriphenyl-phosphine

Department of Defense

Direct-push technology

Data Quality Indicator

Data Quality Objective

Data Validation Manager

Electronic data deliverable

Environmental Laboratory Accreditation Program
Exposure Point Concentrations

Exposure Unit

Extension

Florida Administrative Code

Florida Department of Environmental Protection

Flame ionization detector

CTO JM19



Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

ACRONYMS AND ABBREVIATIONS (CONTINUED)

FL-PRO Florida Residual Petroleum Organics Method
FOL Field Operations Leader

FS Feasibility Study

FTMR Field Task Modification Request

g Gram

GC/ECD Gas Chromatography/Electron Capture Detector
GC/FID Gas Chromatography/Flame lonization Detector
GC/MS Gas Chromatography/Mass Spectrometer
GCTL Groundwater Cleanup Target Level

GPS Global Positioning System

HASP Health and Safety Plan

HAZWOPER  Hazardous Waste Operations and Emergency Response
HCI Hydrochloric Acid

HDOP Horizontal Dilution of Precision

HHRA Human Health Risk Assessment

HSM Health and Safety Manager

ICAL Initial Calibration

ICB Initial Calibration Blank

ICP Inductively Coupled Plasma

ICV Initial Calibration Verification

ICS Interference Check Standard

IDW Investigation-derived waste

IR Installation Restoration

IRP Installation Restoration Program

IS Internal Standard

Katahdin Katahdin Analytical Services, Inc.

L Liter

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LOD Limit of Detection

LOQ Limit of Quantitation

LUC Land Use Control

MDL Method detection limit

mg/kg Milligrams per kilogram

mg/L Milligrams per liter
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

ACRONYMS AND ABBREVIATIONS (CONTINUED)

mL Milliliter

MPC Measurement Performance Criterion

MS Matrix Spike

MSD Matrix Spike Duplicate

NA Not Applicable

NAS Naval Air Station

NAVFAC SE  Naval Facilities Engineering Command Southeast
NC No criteria

NELAP National Environmental Laboratory Accreditation Program
NFA No Further Action

NIRIS Naval Installation Restoration Information Solution
NTU Nephelometric Turbidity Unit

ORP Oxidation Reduction Potential

OSHA Occupational Safety and Health Administration
ou Operable Unit

oz Ounce

PAH Polynuclear aromatic hydrocarbon

PAL Project Action Limit

PCB Polychlorinated Biphenyls

PDF Portable Document Format

PID Photoionization detector

PM Project Manager

POC Point of Contact

PPE Personal Protective Equipment

PQO Project Quality Objective

PSC Potential Source of Contamination

PSL Project Screening Level

PVC Polyvinyl chloride

PWD Public Works Department

QA Quality Assurance

QAM Quality Assurance Manager

QAO Quality Assurance Officer

QAPP Quality Assurance Project Plan

QC Quality Control

QL Quantitation Limit
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

ACRONYMS AND ABBREVIATIONS (CONTINUED)

r Correlation Coefficient

r2 Coefficient of Determination

RAC Remedial Action Contractor

RBRSL Risk-Based Regional Screening Level

RF Response Factor

RI Remedial Investigation

RPD Relative Percent Difference

RPM Remedial Project Manager

R-RSL Residential Regional Screening Level
RRT Relative Retention Time

RSD Relative Standard Deviation

RT Retention Time

SA Site Assessment

SAP Sampling and Analysis Plan

SCTL Soil Cleanup Target Level

SD Serial Dilution

SDG Sample Delivery Group

SIM Selected lon Monitoring

SLERA Screening Level Ecological Risk Assessment
SOP Standard Operating Procedure

SPCC System Performance Check Compound
SQL Structured Query Language

SSO Site Safety Officer

SvOoC Semivolatile Organic Compound

TBD To Be Determined

TCLP Toxicity Characteristic Leaching Procedure
TEF Toxic Equivalency Factor

Tetra Tech Tetra Tech NUS, Inc.

TPH Total Petroleum Hydrocarbons

TRPH Total Recoverable Petroleum Hydrocarbons
UCL Upper Confidence Limit

UFP Uniform Federal Policy

Mg/l Micrograms per liter

USEPA United States Environmental Protection Agency
VOC Volatile organic compound
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #2 -- SAP Identifying Information
(UEP-QAPP Manual Section 2.2.4)

Site Name/Number: Naval Air Station (NAS) Jacksonville, Florida

Operable Units: Potential Source of Contamination (PSC) 45

Contractor Name: Tetra Tech, NUS Inc. (Tetra Tech)

Contract Number: N62470-08-D-1001

Contract Title: Comprehensive Long-term Environmental Action Navy (CLEAN)
Work Assignment Number: Contract Task Order (CTO) JM19

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the
Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (USEPA, 2005) and the
United States Environmental Protection Agency (USEPA) Guidance for Quality Assurance Project
Plans, QA/G-5, QAMS (USEPA, 2002).

2. ldentify regulatory program: Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA).

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
Meeting No. 1 — Site Walk October 03, 2008
Meeting No. 2 — Site Walk October 08, 2008
Meeting No. 3 — Partnering/Data Quality Objective (DQO)
Scoping Meeting October 21-22, 2008
Meeting No. 4 — DQO Scoping Meeting November 19, 2008
Meeting No. 5 — Planning . April 20-21, 2010

5. List dates and titles of any SAP documents written for previous site work that are relevant to the
current investigation.

Title Date
Potential Source of Contamination 45, No Further Response Internal document dated
Action Planned or Further Remedial Action Decision Report. August 27, 1999 identified in
Tetra Tech, 2004 Tetra Tech, 2004

Sampling and Analysis Plan (Field Sampling Plan and
Quality Assurance Project Plan) Site Assessment Activities
Potential Source of Contamination (PSC 45) Building 200
Wash Rack. Tetra Tech, 2009 April 2009

6. List organizational partners (stakeholders) and connection with lead organization:

USEPA Region 4 — Regulatory Oversight
Florida Department of Environment Protection (FDEP) — Regulatory Oversight
NAS Jacksonville — Property Owner

7. Lead organization

Naval Facilities Engineering Command Southeast (NAVFAC SE)

o If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

Not Applicable (NA), as there are no exclusions.
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SAP Worksheet #3 — Distribution List
(UFP-QAPP Manual Section 2.3.1)

Name of SAP
Recipients

Title/Role

Organization

Telephone
Number

E-Mail Address or
Mailing Address

Adrienne Wilson

Navy Remedial Project
Manager (RPM)/ Manages
Project Activities for the
Navy

Department of the Navy
Naval Facilities Southeast
Code OPDE3/AW

Attn: Ajax Street, Bldg 135N
P.O. Box 30A

Jacksonville, FL 32212-0030

(904) 542-6160

Adrienne.Wilson@navy.mil

Tim Curtin

Installation Restoration
Program (IRP) Manager/
NAS Jacksonville Point of

NAS Jacksonville
Building 1, Code 064TC
NASJAX /Yorktown/Langley

(904) 542-4228

Tim.L.Curtin@navy.mil

Tallahassee, FL 32399-2400

Contact (POC) Jacksonville, FL 32212
To Be Determined (TBD) NAVFAC Quality TBD TBD TBD
Assurance Officer (QAQ)/
Government Chemist
David Grabka FDEP RPM/ Provides FDEP (850) 245-8997 david.grabka@dep.state.fl.us
Regulator Input 2600 Blair Stone Road, MS
4535

Peter Dao

USEPA RPM/ Provides
Regulator Input

USEPA Region 4
Atlanta Federal Center
61 Forsyth Street, SW
Atlanta, GA 30303-8960

(404) 562-8508

dao.peter@epa.gov

Bonnie Capito

Librarian and Records
Manager

Naval Facilities Engineering
Command

Code 1832

510 Gilbert Street.

Norfolk, VA 23511-2699

757-322-4785

Bonnie.Capito@navy.mil

John Trepanowski (copy
of cover letter only)

Tetra Tech Program
Manager / Manages Navy
Initiatives and CLEAN
Program

Tetra Tech

234 Mall Boulevard

Suite 260

King of Prussia, PA 19406

(610) 382-1532

john.trepanowski@tetratech.com

BpLIO|] ‘OIAUOSHOB[ (UOI1RI0T 3lIS

a[|IAuOSHOBP SYN ‘G DSd :dWeN 1odloid/aweN als
ue|d sisAjeuy pue Buijdwes o13199ds-108(01d

110z 1udy :91eQ UOISIASY
LIO!lBﬁ!],SS/\U| |elpaway 8|11

| 1laquinN uolisinay



Y0L0XVroL

Gl

6L OLD

Name of SAP
Recipients

Title/Role

Organization

Telephone
Number

E-Mail Address or
Mailing Address

Garth Glenn (copy of
cover letter only)

Deputy Program Manager/
Manages CLEAN Program
Activities

Tetra Tech

5700 Lake Wright Drive
Suite 309

Norfolk, VA 23502

(757) 461-3926

garth.glenn@tetratech.com

Mark Peterson

Project Manager (PM)/
Manages Project Activities

Tetra Tech
8640 Philips Hwy, Suite 16
Jacksonville, FL 32256

(904) 730-4669
Extension (Ext.)
213

mark.peterson@tetratech.com

Alan Pate

Field Operations Leader
(FOL) / Site Safety Officer
(SSO)/ Manages Field
Operation and Site Safety
Issues

Tetra Tech
8640 Philips Hwy, Suite 16
Jacksonville, FL 32256

(904) 730-4669
Ext. 214

alan.pate@tetratech.com

Tom Johnston, PhD
(electronic copy only)

Quality Assurance
Manager (QAM)/ Manages
Corporate Quality
Assurance (QA) Program
and Implementation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8615

tom.johnston@tetratech.com

Matt Kraus Project Chemist/ Provides Tetra Tech (412) 921-8729 matthew.kraus@tetratech.com
Coordination with 661 Andersen Drive
Laboratory Foster Plaza 7
Pittsburgh, PA 15220
Peggy Churchill Environmental Scientist/ Tetra Tech (321) 636-6470 peggy.churchill@tetratech.com
(electronic copy only) Provides DQO and SAP 11 Riverside Drive, Suite
Support 206
Cocoa, FL 32922
Matt Soltis [Health and Health and Safety Tetra Tech (412) 921-8912 matt.soltis@tetratech.com

Safety Plan (HASP) only]

Manager (HSM)/ Manages
Corporate Health and
Safety Program

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

Joseph Samchuck
(electronic copy only)

Data Validation Manager
(DVM)/ Manages Data
Validation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8510

joseph.samchuck@tetratech.com
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Name of SAP
Recipients

Title/Role

Organization

Telephone
Number

E-Mail Address or
Mailing Address

Julie Johnson

Administrative Project
Assistant (NAS
Jacksonville Administrative
Record)

Tetra Tech
8640 Philips Hwy, Suite 16
Jacksonville, FL 32256

(904) 739-4669
Ext. 224

julie.johnson@tetratech.com

Kelly Perkins (electronic

Laboratory PM/

Katahdin Analytical

(207) 874-2400

kperkins@katahdinlab.com

copy only) Representative for Services, Inc. (Katahdin) Ext. 17
Laboratory and Analytical 600 Technology Way
Issues Scarborough, ME 04070
Well Installation Well Installation TBD TBD TBD

Subcontractor (TBD)
(electronic copy only)

Subcontractor PM/
Provides Drilling Services
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SAP Worksheet #4 — Project Personnel Sign-Off Sheet
(UFP-QAPP Manual Section 2.3.2)

Certification that project personnel have read the text will be obtained by one of the following methods as applicable:

1.

In the case of regulatory agency personnel with oversight authority, approval letters or e-mails will constitute verification that applicable
sections of the SAP have been reviewed. Copies of regulatory agency approval letters / e-mails will be retained in the project files and are
listed in Worksheet #29 as project records.

E-mails will be sent to the Navy, Tetra Tech, and subcontractor project personnel who will be requested to verify by e-mail that they have read
the applicable SAP / sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the project files
and is identified in Worksheet #29.

A copy of the signed Worksheet #4 will be retained in the project files and is identified as a project document in Worksheet #29.

Name Organization/Title/Role Telephone Slgnature_/E—Mall SAP .SeCt'on Date SAP
Number Receipt Reviewed Read
Navy and Regulator Partnering Team Personnel
Adrienne Wilson Navy/ RPM/ Manages Project (904) 542-6160 See Worksheet #1 for All
Activities for the Navy signature
Tim Curtin Navy/ IRP Manager/ NAS (904) 542-4228 All
Jacksonville POC
David Grabka FDEP/ RPM/ Provides Regulator (850) 245-8997 See Worksheet #1 for All
Input signature
Peter Dao USEPA Region 4/ RPM/ (404) 562-8508 See Worksheet #1 for All
Provides Regulator Input signature
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Name Organization/Title/Role Telephone Slgnature_/E—Mall SAP .SeCt'on Date SAP
Number Receipt Reviewed Read
Tetra Tech Partnering Team Personnel
Mark Peterson Tetra Tech/ PM/ Manages (904) 730-4669 See Worksheet #1 for Al
Project Activities Ext. 213 signature
Alan Pate Tetra Tech/ FOL/SSO/ Manages (904) 730-4669
Field Operation and Site Safety Ext. 214 Al
Issues
Tom Johnston Tetra Tech/ QAM/ Manages (412) 921-8615 See Worksheet #1 for
NAVFAC SE Contract QA signature Al
Program and Implementation
Matt Soltis Tetra Tech/ HSM/ Manages (412) 921-8912 See HASP for signature
Corporate Health and Safety HASP
Program
Peggy Churchill Tetra Tech/ Environmental (321) 636-6470
Scientist/ Provides DQO and Al
SAP Support
Matt Kraus Tetra Tech/ Project Chemist/ (803) 641-4944
Provides Coordination with Al
Laboratory
Worksheets #12,

Joseph Samchuck

Tetra Tech/ DVM/ Manages Data
Validation

(412) 921-8510

#14, #15, #19, #20,
#23-28, #30, and
#34-37
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Name

Organization/Title/Role

Telephone
Number

Signature/E-Mail
Receipt

SAP Section
Reviewed

Date SAP
Read

Subcontractor Personnel

Kelly Perkins Katahdin/ Laboratory PM/ (207) 874-2400 Worksheets #6, #12,
Representative for Laboratory Ext. 17 #14, #15, #19, #23-
and Analytical Issues 28, #30, and #34-36
TBD Well Installation Subcontractor TBD Worksheets #6, #14,

PM/ Provides Drilling Services

#17, and Figures

BpLIO|] ‘OIAUOSHOE[ (UOIIRI0T 3lIS

B|IIAUOSNOBL SVYN ‘G DSd :dWeN 108[0id/eweN a)s

110Z |udy :2yeq uoisinay
| “JaqunN uolsinay

ue|d sisAjeuy pue Buijdwes o13198ds-108(01d

uonebiseAu| [eIpaway 3111



Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #5 — Project Organizational Chart
(UEP-QAPP Manual Section 2.4.1)

Lines of Authority sensnnnnnnnnnnns Lines of Communication
David Grabka Peter Dao :
FDEP RPM USEPA RPM Adrienne Wilson
(850) 245-8997 (404) 562-8508  [sssssssssssaznnn NAVFAC SE LBD
Navy RPM avy
(904) 542-6160 canmmnns QAT%fSCGF
Tim Curtin Tom Johnston
NAS Jacksonville Tetra Tech
IRP Manager Program QAM
(904) 542-4228 (412) 921-8615
Matt Soltis Mark Peterson Matt Kraus
Tetra Tech Tetra Tech Tetra Tech
HSM reneenm PM Project Chemist
(412) 921-8912 (904) 730-4669 (412) 921-8729
Ext. 213
Alan Pate Joseph Kelly Perkins
Tetra Tech Samchuck :
FOL/SSO Tetra Tech La&iﬁgf’”m
(904) 730-4669 DVM R y
Ext. 214 (412) 921-8510 (207) 874-2400

Ext. 17

TBD
Subcontractor PM
TBD

DPT Driller }
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SAP Worksheet #6 — Communication Pathways
(UEP-QAPP Manual Section 2.4.2)

Communication Responsible Phone Number Procedure
. s Name ; -
Drivers Affiliation and/or E-Mail (timing, pathway to & from, etc.)
SAP amendments Tetra Tech FOL/SSO Alan Pate (904) 730-4669 Ext. 214 | The Tetra Tech FOL will verbally inform the Tetra Tech

Tetra Tech PM Mark Peterson (904) 730-4669 Ext. 213 PM within 24 hours of realizing a need for an

Navy RPM Adrienne Wilson (904) 542-6160 amendment.
The Tetra Tech PM will document the proposed changes
via a Field Task Modification Request (FTMR) form
within 5 days and send the Navy RPM a concurrence
letter within 7 days of identifying the need for change.
SAP amendments will be submitted by the Tetra Tech
PM to the Navy RPM for review and approval. The Navy
RPM will notify the regulators by mail of changes to the
SAP.
The Tetra Tech PM will send scope changes to the
Partnering Team via e-mail within 1 business day.

Changes in schedule Tetra Tech PM Mark Peterson (904) 730-4669 Ext. 213 | The Tetra Tech PM will verbally inform the Navy RPM

Navy RPM Adrienne Wilson (904) 542-6160 and the NAS Jacksonville RPM on the day that schedule

NAS Jacksonville POC | Tim Curtin (904) 542-4228 change is known and document via schedule impact
letter within 1 business day of when impact is realized.
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Communication Responsible Phone Number and/or Procedure
. o Name . -
Drivers Affiliation E-Mail (timing, pathway to & from, etc.)
Issues that lead to changes | Tetra Tech FOL/SSO Alan Pate (904) 730-4669 Ext. 214 The Tetra Tech FOL will verbally inform the Tetra Tech

in the scope of work. This
scope change includes
other than field-change
drivers and such change
may require SAP
amendments.

Tetra Tech PM

Navy RPM
NAS Jacksonville POC

Mark Peterson
Adrienne Wilson
Tim Curtin

(904) 730-4669 Ext. 213
(904) 542-6160
(904) 542-4228

PM on the day that the issue is discovered.

The Tetra Tech PM will inform the Navy RPM and the
NAS Jacksonville IRP Manager (verbally or via e-mail)
within 1 business day of discovery.

The Navy RPM will issue scope change (verbally or via
e-mail), if the change is significant enough to warrant a
scope change. The scope change is to be
implemented before further work is executed.

The Tetra Tech PM will document the change via an
FTMR form within 2 days of identifying the need for
change and will obtain required approvals within 5 days
of initiating the form.

Recommendation to stop
work and initiate work upon
corrective action

Tetra Tech FOL/SSO
Tetra Tech PM

Tetra Tech QAM
Tetra Tech HSM

Tetra Tech Project
Chemist

Navy RPM

NAS Jacksonville POC

Alan Pate
Mark Peterson
Tom Johnston
Matt Soltis
Matt Kraus

Adrienne Wilson
Tim Curtin

(904) 730-4669 Ext. 214
(904) 730-4669 Ext. 213
(412) 921-8615
(412) 921-8912
(412) 921-8729

(904) 542-6160
(904) 542-4228

If Tetra Tech is the responsible party for a stop work
command, the Tetra Tech FOL will inform on-site
personnel, subcontractor(s), the NAS Jacksonville
POC, and the identified Partnering Team members
within 1 hour (verbally or by e-mail).

If a subcontractor is the responsible party, the
subcontractor PM must inform the Tetra Tech FOL
within 15 minutes, and the Tetra Tech FOL will then
follow the procedure listed above.
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Communication
Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-Malil

Procedure
(timing, pathway to & from, etc.)

Corrective action for field,
analytical/laboratory, or
reporting program

Tetra Tech QAM
Tetra Tech PM

Navy RPM
Navy QAO

Tom Johnston
Mark Peterson
Adrienne Wilson
TBD

(412) 921-8615
(904) 730-4669 Ext. 213
(904) 542-6160
TBD

The Tetra Tech QAM will notify the Tetra Tech PM
verbally or by e-mail within 1 business day that the
corrective action has been completed.

The Tetra Tech QAM will notify the Navy QAO and the
Tetra Tech PM within 1 business day that the corrective
action on an analytical/laboratory issue has been
completed.

The Tetra Tech PM will then notify the Navy RPM
(verbally or by e-mail) within 1 business day.

Field data quality issues

Tetra Tech FOL/SSO

Tetra Tech PM

Alan Pate
Mark Peterson

(904) 730-4669 Ext. 214
(904) 730-4669 Ext. 213

The Tetra Tech FOL will inform the Tetra Tech PM
(verbally or by e-mail) on the same day that a field data
quality issue is discovered.

Analytical data quality
issues

Laboratory PM
Tetra Tech Project
Chemist

Navy RPM

Tetra Tech PM
Tetra Tech QAM

Kelly Perkins
Matt Kraus

Adrienne Wilson
Mark Peterson
Tom Johnston

(207) 874-2400 Ext. 17
(412) 921-8729

(904) 542-6160
(904) 730-4669 Ext. 213
(412) 921-8615

The Laboratory PM will notify (verbally or via e-mail) the
Tetra Tech Project Chemist within 1 business day of
when an issue related to laboratory data is discovered.

The Tetra Tech Project Chemist will notify (verbally or
via e-mail) the data validation staff and the Tetra Tech
PM within 1 business day.

The Tetra Tech PM will notify the Navy RPM and the
Tetra Tech QAM (verbally or via e-mail) of significant
data quality issues within 1 business day of resolution.

The Tetra Tech QAM will notify the Navy QAO within 2
business days of resolution.
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SAP Worksheet #7 — Personnel Responsibilities and Qualifications Table
(UEP-QAPP Manual Section 2.4.3)

Name

Title/Role

Organizational
Affiliation

Responsibilities

Adrienne Wilson

Navy RPM/ Manages
project activities for the
Navy

NAVFAC SE

Oversees project implementation including scoping, data review, and
evaluation.

Tim Curtin

IRP Manager/ Manages
daily site activities related
to this project

NAS Jacksonville

Oversees site activities and participates in scoping, data review,
evaluation, and reviews the SAP.

David Grabka RPM/ Provides regulator FDEP Participates in scoping, data review, evaluation, and approves the SAP.
input

Peter Dao RPM/ Provides regulator USEPA Region 4 | Participates in scoping, data review, evaluation, and approves the SAP.
input

Mark Peterson PM/ Manages project on a Tetra Tech Oversees project and manages financial, schedule, and technical day-to-
daily basis day activities of the project.

Alan Pate FOL/SSO Tetra Tech As FOL, supervises, coordinates, and performs field sampling activities.
Manages field operations ] . ) . .
and oversees site activities As the SSO, is responsible for on-site project-specific health and safety
to ensure safety training and monitoring site conditions. Details of these responsibilities
requirements are met are presented in the HASP.

Tom Johnston QAM/ Oversees program Tetra Tech Reviews the SAP and ensures quality aspects of the CLEAN program are
and project QA activities implemented, documented, and maintained.

Matt Soltis HSM/ Oversees health and | Tetra Tech Oversees CLEAN Program Health and Safety Program.
safety activities

Matt Kraus Project Chemist/ Conducts | Tetra Tech Participates in project scoping, prepares laboratory scopes of work, and
data validation and coordinates laboratory-related functions with laboratory. Oversees data
reporting quality reviews and QA of data validation deliverables.

Joseph DVM/ Oversees data Tetra Tech Manages data validation activities within Tetra Tech, including ensuring

Samchuck validation activities QA of data validation deliverables, providing technical advice on data

usability, and coordinating and maintaining the data validation review
schedule.
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Organizational

Responsibilities

Name Title/Role Affiliation

Kelly Perkins Laboratory PM/ Katahdin Coordinates analyses with laboratory chemists, ensures that scope of
Representative for work is followed, provides QA of data packages, and communicates with
Laboratory and Analytical Tetra Tech project staff.
Issues

TBD Well Installation TBD Performs DPT soil borings according to scope of work.
Subcontractor

TBD Utility Locator TBD Performs utility location.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #8 — Special Personnel Training Requirements Table
(UFP-QAPP Manual Section 2.4.4)

Each site worker will be required to have completed appropriate Hazardous Waste Operations and
Emergency Response (HAZWOPER) training specified in Occupational Safety and Health Administration
(OSHA) 29 Code of Federal Regulations (CFR) 1910.120 (e). Project-specific safety requirements are

addressed in greater detail in the site-specific HASP.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #9 — Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

PARTNERING TEAM MEETING
Date of Session: April 20-21, 2010
PSC 45 Scoping Session Purpose: Planning

Name Title Affiliation Phone E-Mail Address Project Role
Number
Adrienne NAVFAC (904) 542- . . , NAVFAC SE
Wilson Navy RPM Southeast 6160 Adrienne.Wilson@ navy.mil RPM
NAS
Tim Curtin IRP Manager Jacksonville (9022)25842- Tim.L.Curtin@navy.mil IRP Manager
David (850) 245- . Requlat
Grabka State RPM FDEP 8997 David.Grabka@ dep.state.fl.us egulatory
Peter Dao USEPA RPM USEPAlvaeglon (40515)05862' dao.peter@ epa.gov Regulatory
; : (850) 942- . Technical
Hal Davis Hydrogeologist USGS 9500 hdavis@usgs.gov support
Mark (904) 636- mark.peterson@ Project
Peterson PM Tetra Tech 6125 tetratech.com Management
CH2M Hill Lo
Casey PM Constructors, (770) 804- casey.hudson@ ch2m.com Technical input
Hudson . 9182 RAC Contractor
Inc. (CH2M Hill)
Remedial Action . .
Eric Davis | Contract (RAC) CH2M Hill (6748385530' Eric.Davis@ch2m.com RAC Contractor
Contractor
Julie Administrative Tetra Tech (904) 730- Julie.Johnson@tetratech.com Scribe
Johnson Project Assistant 4669 Ext. 224
Guests
Name Title Affiliation NPhone E-Mail Address Project Role
umber
Technical
. Support:
: Senior
Mike Environmental Tetra Tech (843) 886- Mike.Maughon@tetratech.com Assessment,
Maughon Enai 4547 Regulatory
ngineer ?
Compliance, and
Remediation
(904) 730- Project
Alan Pate FOL Tetra Tech 4669 Ext. 214 Alan.Pate@tetratech.com Support

Comments/Decisions: The approach to the SA was fully developed in the April 2009 Site Assessment Activities
Sampling Analysis Plan (Field Sampling Plan And Quality Assurance Project Plan) for PSC 45, Building 200
Wash Rack.

April 2010 DQO Session

Action Items: Develop a SAP for Rl fieldwork at PSC 45 as soil and groundwater samples associated with the
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

PARTNERING TEAM MEETING
Date of Session: April 20-21, 2010
PSC 45 Scoping Session Purpose: Planning

SA contained analytes at concentrations that were above the SA specific Project Action Limits (PALs).

Notes: (a) The SA analytical results are summarized in Appendix A of this SAP; (b) the term Project Action
Limits or PALs was used during the SA as these action limits were used to trigger a major action; i.e., the
decision to conduct the Rl or proceed to a no further action (NFA) request; (c) the term Project Screening Level
(PSL) is also used in this RI SAP as the comparison of site data to the PSL will be used to select chemicals of
potential concern (COPCs) and help define the extent of contamination.

Consensus Decisions: PSC 45 — Building 200 Wash Rack -- Team reached consensus to utilize the same
methods, PALs, and procedures covered in the UFP SAP for the SA at this site to complete the RI. Team
agreed that the problem statement and decision rules should be updated to reflect investigation and delineation
of the sources of contamination.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #10 - Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)

10.1 INTRODUCTION

NAS Jacksonville was commissioned in October 1940 to provide facilities for air operations and pilot
training and a Navy Aviation Trades School for ground crewmen. NAS Jacksonville is located in Duval
County, Florida on the western bank of the St. Johns River (Figure 10-1). This facility is approximately
3,800 acres in size and its current mission is to provide facilities and support for the operation and

maintenance of Naval weapons and aircraft.

The main portion of NAS Jacksonville is bordered to the north by the Timuquana Country Club, to the
east and northeast by the St. Johns River, to the south by a residential area, and to the west by
Highway 17, with Westside Regional Park and commercial developments. The facility is located

approximately 24 miles inland from the Atlantic Ocean.

NAS Jacksonville is home to Patrol Squadron Thirty (VP-30), the Navy's largest aviation squadron and
the only P-3 Orion Fleet Replacement Squadron that prepares and trains U.S. and foreign pilots, air crew,
and maintenance personnel for further operational assignments. Support facilities include an airfield for
pilot training, a maintenance depot employing more than 150 different trade skills capable of performing
maintenance as basic as changing a tire to intricate micro-electronics or total engine disassembly, a

Naval hospital, a Fleet Industrial Supply Center, and a Navy Family Service Center.

Work in support of the base mission includes fuel storage and transportation systems and the overhaul,
intermediate maintenance, and repair of aircraft and engines. Maintenance activities at NAS Jacksonville
over the years generated a variety of waste materials, of which some were disposed of on the base.
These include materials resulting from construction activities; municipal solid waste and municipal
wastewater treatment plant sludge; and miscellaneous industrial wastes including waste oils or solvents,
paints, and spilled fuels. Current disposal practices are regularly surveyed for conformity to local, state,

and federal regulations.

This SAP governs soil and groundwater sampling and analyses and related RI activities at PSC 45 (the
former Building 200 Wash Rack Disposal Pit) located on the NAS Jacksonville facility (Figure 10-2).

10.2  SITE DESCRIPTION

Building 200 is a ground support equipment facility and is located on the northern industrialized part of

NAS Jacksonville near the flight line (Figure 10-3). A covered wash rack with a floor drain leading to an
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

oil/water separator (located beneath wash rack) was located on the northwest corner of the building. An
overflow pipe from the oil/water separator was connected to a cylindrical concrete disposal pit located
approximately 2 feet east of the covered wash rack area. The pit was a French drain design that leached
directly into the subsurface soil. The pit was gravel filled with an earthen bottom and a concrete lid
approximately 4 feet in diameter. A small grassy area surrounded the former disposal pit and a paved
parking lot is located north of this grassy area. The Building 200 Wash Rack Disposal Pit was identified
as a PSC 45 by NAS Jacksonville in 1991.

In the past, ground support equipment was cleaned in the wash rack and while in the wash rack, solvents
were used to strip paint off the equipment. For an unknown period of time (up to 1991), the disposal pit
received overflow from an oil-water separator in the wash rack. According to a Hazardous Waste
Manager for Building 200, no maintenance was ever done on the oil/water separator (Tetra Tech, 2004).
The disposal pit was discovered in 1991 during plumbing repair work at Building 200. After the pit was
discovered, the connection from the oil/water separator to the pit was plugged and waste from the pit was

removed and disposed of as hazardous waste.

A new oil/water separator was installed within the excavation area. The old oil/water separator is still
operational in the wash rack room; however, to further safeguard against the accidental release of oil and
solvents, effluent from the old separator is directed through plumbing to the new separator before going

directly to the sanitary sewer.

The stratigraphy at PSC 45 has not been fully determined. However, PSC 45 is approximately 400 feet
northwest of Operational Unit (OU) 3; therefore, the stratigraphy at PSC 45 is assumed to be similar to
the stratigraphy at OU 3, which consists of silty to clayey sands interbedded with layers of clay and sandy
clay. In the northern half of OU 3, a clay layer separates the shallow and intermediate zones of the
surficial aquifer and may be thinned and discontinuous (Tetra Tech, 2010). Groundwater migration above
the clay layer in the northern part of OU 3 is generally to the east towards the St. Johns River, but is
affected by leaky storm sewers with inverts located beneath the water table. Below the clay layer in the
northern portion of OU 3, groundwater flows east toward the St. Johns River and then upward along the
saltwater interface upgradient of the river. Groundwater flow associated with PSC 45 is expected to
mirror what is seen at OU 3. That is, groundwater generally flows east towards the St. Johns River.
However, storm sewer inverts are located beneath the water table and may intercept groundwater which
is then conveyed to the St. Johns River (Tetra Tech, 2004).

10.3 PREVIOUS INVESTIGATIONS
A liquid sample was collected from the disposal pit in July 1991, probably before waste was removed

from the pit. The gross components of the sample were water, paint chips, paint stripper, and oil. A
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methylene chloride concentration of 1,800 milligrams per liter (mg/L) and a phenol concentration of
285 mg/L were measured in the sample. In 1994, a sludge sample was collected from the disposal pit
and analyzed for oil and grease only; the result was 7.8 mg/L. In 1998, the Wash Rack Disposal Pit, the
liquid and solids within the pit, and the soil surrounding and underlying the pit were removed. Pre-
disposal samples collected from the soil, liquid, and solids were analyzed using the Toxicity Characteristic
Leaching Procedure (TCLP) for waste characterization and analyte concentrations were less than the
applicable TCLP regulatory limits. No documentation of post-excavation sampling around the former pit
has been found (Tetra Tech, 2004).

In August 2009, as part of the SA for PSC 45, Tetra Tech collected eight soil samples from four soil
borings in the area of the former disposal pit (See Figure A-1 in Appendix A). Four groundwater samples
were collected from one of the borings associated with the soil samples. Forty additional groundwater
samples were collected from 10 borings advanced using direct push technology (DPT), along the east,
north, and west sides of Building 200 (See Figure A-2 in Appendix A). Groundwater samples, from a total
of 11 locations, were collected from four intervals: 12 to 16, 20 to 24, 40 to 44, and 60 to 64 feet below
ground surface (bgs). The soil samples were analyzed for metals, volatile organic compounds (VOCs),
semivolatile  organic compounds (SVOCs) [including low level polynuclear aromatic
hydrocarbons (PAHs)], total recoverable petroleum hydrocarbons (TRPH), and polychlorinated

biphenyls (PCBs). Groundwater samples were analyzed for VOCs using a mobile laboratory.

The results of the SA confirmed that analyte concentrations, in excess of the SA-specific PALs (which the
NAS Jacksonville Partnering Team agreed will be the RI-specific PALs) are present in soil and
groundwater. A summary of detections by media and analyte group is presented in Table 10-1. A few
VOCs were present in soil at concentrations greater than the Rl PALs; however, PAHs appeared to be
the primary human health risk driver in soil as a number of these compounds were detected at
concentrations greater than the FDEP Soil Cleanup Target Levels (SCTLs) associated with direct

exposure by commercial/industrial land use (Figure A-1 in Appendix A).

During the SA, groundwater was analyzed using a mobile laboratory for a reduced set of target analytes
(see Table 10-1). Fewer analytes were detected in groundwater in the vicinity of the former Wash Rack
Disposal Pit, and the concentrations of these analytes were generally less than concentrations in
groundwater from 300 to 500 feet downgradient of the former Wash Rack Disposal Pit (Figure A-2 in
Appendix A). The majority of analytes detected in groundwater were VOCs that are not usually
associated with oil or petroleum hydrocarbons. Most of the analytes were detected in groundwater
collected downgradient of the former Wash Rack Disposal Pit. The greatest frequencies of detection
were in the 20 to 24 and the 40 to 44 feet bgs interval. No analytes were detected in the 60 to 64 feet bgs

interval from the wells installed downgradient of the former Wash Rack Disposal Pit. At a DPT boring
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installed at the former Wash Rack Disposal Pit, four analytes (1,2,4-trimethylbenzene, m+p-xylenes, o-
xylene, and toluene) were detected in groundwater from the 60 to 64 feet bgs interval at concentrations

below their PALs . Therefore the vertical extent of contamination does not extend below 64 feet bgs.
104 CONCEPTUAL SITE MODEL

The site conceptual model is presented in Figures 10-4 and 10-5. An oil water separator associated with
the wash rack previously was piped to a disposal pit located near the northwest corner of Building 200.
Effluent discharge entered the subsurface from the disposal pit prior to 1991 when the disposal pit was
discovered and subsequently removed and replaced with an oil water separator piped to the sanitary

sewer system.

The SA evaluated shallow soils in the vicinity of the plume and groundwater for the presence of potential
contaminants of concern. A screening approach was employed where soil was evaluated for a wide
range of potential contaminants of concern with testing conducted via a fixed-base laboratory and
groundwater conditions were evaluated for a more limited set of analyses via a mobile laboratory. Based
on the results of the SA, potential COCs were detected in shallow soils exceeding PALs. Contaminants
detected in soils include metals, PCBs, VOCs, SVOCs and TRPH. Contaminants detected in
groundwater included VOCs and SVOCs; however, it should be noted groundwater was tested for a
limited parameter list that did not include metals, PCBs, or TRPH. The individual target analytes are

presented in Worksheet #15.

The pipeline from the oil/water separator connected to the disposal pit was several feet below the ground
surface. Shallow soil contamination detected in the SA is relatively minor and believed to be restricted to
the near vicinity of the former disposal pit location. It is believed that contaminants bound in shallow soils
near the former disposal pit location may serve as a continuing source for groundwater contamination.
Contaminants can be leached from the subsurface soil and enter the groundwater through rainfall
infiltration. The extent of PSC 45 contamination in soil and groundwater has not been completely defined
(Figure 10-5). Furthermore, when the disposal pit was operational, groundwater may have been
contaminated by direct discharge of liquids into the groundwater from the disposal pit. Based upon the
hydrology associated with nearby OU 3, it is expected that groundwater associated with PSC 45 flows
east toward the St. Johns River. Local topography decreases in elevation toward the east and/or
southeast. Groundwater elevations typically mimic topography, thus groundwater is expected to flow

toward the St. Johns River, which is approximately 3,000 feet east of PSC 45.
It is surmised that less mobile contaminants including metals and PCBs may be restricted to shallow soils

in the vicinity of the former disposal pit and are not likely widely distributed in groundwater, while more

mobile VOC contaminants may have migrated further from the disposal pit. SA data suggest that a VOC
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groundwater plume is present at depths greater than 20 feet downgradient of the former disposal pit
location at concentrations significantly higher than in the vicinity of the presumed source, indicating a
potentially detached groundwater plume. This effect would be consistent with an older source area where

discharges have been discontinued, as is the case with the former disposal pit.

Current land use in and around the Building 200 wash rack is industrial and will remain so for the
foreseeable future. The current route of exposure, which is related to the types of activities that occur at
an industrial site, is limited to dermal (direct) contact with soil, incidental ingestion, and inhalation by
construction, maintenance or utility workers during excavation projects. Should a change in land use
occur, then other human receptors may have the potential for exposure to contaminants. If land were
transferred for unrestricted use, receptors could include future adult and child residents and

recreationists.

The site itself does not contain the type of habitat that would be exploited by ecological receptors as
PSC 45 is near the flight line, contains several buildings, several parking lots, is frequently maintained,
and human activity in that area discourages the habitation by ecological receptors. Furthermore, the
contaminants are considered to be bound in surface soil and ecological receptors are considered not to
be exposed to subsurface soil; therefore, there is a lack of ecological receptors and exposure pathways at
PSC 45 and the site likely presents no unacceptable risk to ecological receptors. Nonetheless, it is
known that shallow groundwater in this area of NAS Jacksonville may be intercepted by storm sewers
and these storm sewers discharge into the St. Johns River (Tetra Tech, 2004; see Figure 10-4 in Tetra
Tech, 2010). Therefore, there is a potential for ecological receptors in the St. Johns River to be exposed
to PSC 45-related groundwater contaminants. However, this potential risk to ecological receptors is fully
addressed under the current scope of investigation at OU 3 (Tetra Tech, 2010) and the similarity of
conditions between PSC 45 and OU 3 (both hydrological and contaminant type) and proximity of PSC 45
to OU 3 obviate the need to evaluate risk to ecological receptors from exposure to PSC 45 contaminants

that may discharge into the St. Johns River via the storm sewer.
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TABLE 10-1

ANALYTES WITH A DETECTED CONCENTRATION ABOVE THE
REMEDIAL INVESTIGATION PALS®
POTENTIAL SOURCE OF CONTAMINATION 45
NAS JACKSONVILLE
JACKSONVILLE, FLORIDA

PARAMETER Groundwater Subsurface Soil | Surface Soil
METALS
CADMIUM NT® ) °
CALCIUM NT ° °
COBALT NT ) °
IRON NT *@3) °
MAGNESIUM NT * °
MERCURY NT * °
PCBs
AROCLOR-1260 NT ° )
SVOCs
BAP EQUIVALENT® NT ) °
BENZO(A)ANTHRACENE NT ° °
BENZO(A)PYRENE NT ) °
BENZO(B)FLUORANTHENE NT ° °
BENZO(K)FLUORANTHENE NT ° *
DIBENZO(A,H)ANTHRACENE NT ° *
INDENO(1,2,3-CD)PYRENE NT ° °
NAPHTHALENE® * ° °
\VOCs
1,1,1,2-TETRACHLOROETHANE * NT NT
1,1,2-TRICHLOROTRIFLUOROETHANE NT * *
1,1-DICHLOROETHANE ° * *
1,1-DICHLOROETHENE ° * *
1,1-DICHLOROPROPENE * NT NT
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TABLE 10-1

ANALYTES WITH A DETECTED CONCENTRATION ABOVE THE
REMEDIAL INVESTIGATION PALS®
POTENTIAL SOURCE OF CONTAMINATION 45
NAS JACKSONVILLE
JACKSONVILLE, FLORIDA

PARAMETER Groundwater Subsurface Soil | Surface Soil
1,2,3-TRICHLOROBENZENE * NT NT
1,2,3-TRICHLOROPROPANE * NT NT
1,2,4-TRIMETHYLBENZENE * NT NT
1,2-DICHLOROETHANE ° * *
1,3,5* TRIMETHYLBENZENE * NT NT
1,3-DICHLOROPROPANE * NT NT
2,2-DICHLOROPROPANE * NT NT
2-CHLOROTOLUENE * NT NT
4-CHLOROTOLUENE * NT NT
4-ISOPROPYLTOLUENE * NT NT
2-BUTANONE NT * *
2-HEXANONE NT * *
4-METHYL-2-PENTANONE NT * *
ACETONE NT * *
BROMOBENZENE * NT NT
BROMOCHLOROMETHANE * NT NT
CARBON DISULFIDE NT * *
CIS-1,2-DICHLOROETHENE [ * *
CYCLOHEXANE NT * *
DIBROMOMETHANE * NT NT
M+P-XYLENES * NT NT
METHYL ACETATE NT * *
METHYL CYCLOHEXANE NT * *
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TABLE 10-1

ANALYTES WITH A DETECTED CONCENTRATION ABOVE THE
REMEDIAL INVESTIGATION PALS®
POTENTIAL SOURCE OF CONTAMINATION 45
NAS JACKSONVILLE
JACKSONVILLE, FLORIDA

PARAMETER Groundwater Subsurface Soil | Surface Soil
N-BUTYLBENZENE * NT NT
N-PROPYLBENZENE * NT NT
O-XYLENE * NT NT
SEC-BUTYLBENZENE * NT NT
TERT-BUTYLBENZENE * NT NT
TETRACHLOROETHENE [ ° °
TOTAL XYLENES NT * *
TRICHLOROETHENE ° * *

TPH (C08-C40)® NT * *

Notes:

(1) The soil appropriate RI PALs for the metals are the NAS Jacksonville background values (see Appendix B), if
the NAS Jacksonville background values are greater than the FDEP or USEPA soil criteria. The appropriate
FDEP criteria are identified in Chapter 62-777, Florida Administrative Code (F.A.C.), as the Groundwater
Cleanup Target Levels (GCTLs) for groundwater; and SCTLs for soil. The appropriate USEPA criteria are the
USEPA Regions 3, 6, and 9 Residential Regional Screening Levels (R-RSLs) for soil and the USEPA Regions
3, 6, and 9 RSLs for Tapwater (USEPA-TAP) for groundwater.

(2) “NT” indicates the analyte was not tested.

(3) “*” indicates that the parameter was analyzed for, but not detected above the appropriate PAL.

(4) Carcinogenic PAHs have a common toxicity mechanism, but display difference toxic potencies. The Toxic
Equivalency Factors (TEF) approach is used to convert individual carcinogenic PAH site concentrations into a
single concentration of the index chemical, benzo(a)pyrene (BAP) (FDEP, 2005; FDEP, 2006). This index is
called the total benzo(a)pyrene equivalent, or BAP equivalent.

(5) Naphthalene in the groundwater column, identified under the SVOCs fraction, was reported as a VOC in the
mobile laboratory reports.

(6) The TRPH was reported by the laboratory as TPH (C08-C40). The “TPH” indicates “total petroleum
hydrocarbons” and the C08-C40 indicates the analysis reports the summary concentrations on hydrocarbons in
the sample that had between 8 carbon atoms and 40 carbon atoms.

(7) “®” indicates analytes with a detected concentration above the RI PALs.

(8) Actual values detected are provided in Appendix A on Figures A-1 and A-2.
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1)

111 PROBLEM DEFINITION

During the SA, site-related contaminants were identified in environmental media at PSC 45 at
concentrations that exceed the PALs developed for the SA. The nature and extent of contamination at
PSC 45 was not determined during the SA. It is also unknown if site-related contaminants persist at
levels that could pose an unacceptable level of human health risk. Therefore, an Rl must be conducted
at PSC 45. The purpose of the Rl is to develop data that enables the Partnering Team to (a) determine
the nature and extent of contamination at PSC 45, (b) evaluate human health risks through a human
health risk assessment (HHRA), and (c) determine the follow-up activities that may be required in
subsequent remedial activities. Upon receipt of the Rl data, the Partnering Team will make decisions

regarding the next steps, if any, which will be necessary to support the FS process.

11.2 INFORMATION INPUTS
To resolve the problem described in Section 11.1, the inputs presented below are needed.

1. Chemical Data: Soil and groundwater chemical data must be collected and analyzed to
determine if target analytes are present in site media at concentrations greater than risk-based
screening criteria, which are identified as the PSLs. The target analytes are identified in
Worksheet #15. The sampling methods that must be utilized are identified in Worksheet #18, and

the analytical methods are presented in Worksheet #19.

2. Field Parameters: Field investigation parameters for groundwater include dissolved oxygen,
oxidation-reduction potential (ORP), pH, conductivity, temperature, and turbidity. These data
must be collected in the field. The relevant Standard Operating Procedures (SOPs) are

presented in Worksheet #21.

3. Groundwater Level Measurements: Synoptic groundwater levels must be measured in each
monitoring well to determine the groundwater flow direction. These measurements must occur
prior to sampling or 24 hours after sampling to avoid perturbation of the groundwater levels

caused by sampling.

4. Sampling location coordinates must be measured in the field to sub-meter accuracy using a
global positioning system (GPS) so the spatial boundaries of contamination can be accurately

delineated.
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The exposure point concentrations (EPCs) will be calculated for soil and groundwater using the methods

described in Section 11.5, if data gaps do not prevent the development of the HHRA.

Project Screening Levels

Chemical data will be compared against current USEPA and FDEP residential subsurface soil and
groundwater risk-based screening criteria to determine if there are potentially unacceptable levels of
target analytes present in these environmental media. The PSLs are derived from the most conservative
(lowest) of the following criteria for each media of concern, which are identified for each target analyte in
Worksheet #15:

Soil

The soil PSLs are derived from the following:

e Florida Soil Cleanup Target Levels (SCTLs) per Chapter 62-777, F.A.C., Table 2 (Soil), direct
exposure residential.

o JAX SS BKS (NAS Jacksonville surface soil background value); JAX SB BKG (NAS Jacksonville
subsurface soil background value) (Appendix B; ABB-ES, 1996).

e USEPA Regions 3, 6, and 9 Regional Screening Levels (RSLs) for Chemical Contaminants at
Superfund Sites — Residential (R-RSL) (USEPA, 2010).

Groundwater
The groundwater PSLs are derived from the following:

e Florida Groundwater Cleanup Target Levels (GCTLs) per Chapter 62-777, F.A.C., Table 1
(Groundwater).

e Florida Primary Drinking Water Standards per Chapter 62-550.310, F.A.C.

e Florida Secondary Drinking Water Standards per Chapter 62-550.320, F.A.C.

e USEPA Regions 3, 6, and 9 RSLs for Chemical Contaminants at Superfund Sites — Tap Water
Values (USEPA, 2010).

11.3 STUDY BOUNDARIES
Groundwater, surface soil, and subsurface soil that have become, or have the potential to become,
contaminated as a result of site-related releases of contaminants are the three populations of primary

interest. Also of interest in this investigation are the soil and groundwater populations that are not

contaminated, which bound the extent of contaminated media. For groundwater, the population of
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primary interest is the aquifer that extends from the water table surface to 64 feet bgs (the vertical extent
of contamination does not extend below 64 feet bgs). For soils, the population of primary interest is the
unsaturated zone to the water table at approximately 6 feet in depth. The space occupied by these two
populations present the physical dimensions of the soil exposure unit(s) (EU) and the groundwater EU(s)

to which a receptor may be exposed to target analytes.

The horizontal boundary for surface and subsurface soil, with target analyte concentrations in excess of
PSLs, is expected to be contained within an area bordered by the Wash Rack enclosure to the west, the
northern edge of Building 200 to the south, a hypothetical north-to-south edge located 10 feet to the east,
and the southern edge of the parking lot to the north (see Figure 10-2). The horizontal boundary for
groundwater, with target analyte concentrations in excess of PSLs, is expected to be contained within an
area bordered by the road running north and south of the western edge of Building 200, the southern side
of Albemarle (which is directly south of Building 200), a hypothetical north-to-south edge located 200 feet
to the east of Building 200 and the northern edge of the parking lot directly north of Building 200 (see
Figure 10-3).

The vertical boundary for the subsurface soil population is the soil just above the top of the water table
(water table plus 2 feet). These soils are not in the saturated zone and represent the bottom edge of the
soil that a utility worker would come in contact with during a dry excavation. The vertical boundary for the

groundwater population is 64 feet bgs and is based upon the results of the SA.

Temporal Boundaries: Conditions at PSC 45 are expected to remain stable for the duration of this project.
Beyond that time frame, chemical concentrations in subsurface soil and groundwater may decrease
because of dispersion, advection, degradation, or other physical, chemical, or biochemical attenuation
mechanisms. Land use controls (LUCs) may be developed based upon the findings of the HHRA relative

to the current land use. These findings will not be representative if the current land use patterns change.

114 ANALYTIC APPROACH

The analytical approach will include a phased evaluation to verify the results of the SA. The SA
confirmed the migration of VOC constituents from the source area soils to groundwater; however, it did
not determine if other SVOCs, metals, PCBs, and TRPH detected in source area soils have also impacted
groundwater. It is presumed that due to the lower mobility of some of these constituents that any impacts
to groundwater may be restricted in both concentration and extent. As a result, the first phase of
evaluation will be to test groundwater in the vicinity of the source area for the full array of potential COCs
via the installation and sampling of monitoring wells. During this phase, the extent of impacts to soil shall

also be determined.
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The second phase of investigation will be to complete the delineation of groundwater COCs identified in

the first phase followed by verification through the installation and sampling of monitoring wells.

Separate decision rules have been created for estimating the nature and extent of contamination and
human health risk. The potential risk to ecological receptors is fully addressed under the current scope of
investigation at OU 3 (Tetra Tech, 2010) and the similarity of conditions between PSC 45 and OU 3 (both
hydrological and contaminant type) and proximity of PSC 45 to OU 3 preclude the need to evaluate risk to
ecological receptors solely from exposure to PSC 45 contaminants that may discharge into the St. Johns
River via the storm sewer. If data gaps do not prevent the development of an HHRA, then current or

future human health risk for the defined EUs will be calculated (see Decision Rule #3).

For the purpose of this RI SAP, the extent of contamination in groundwater and soil is determined by
comparing the detected concentration of a target analyte to the PSL for that target analyte in the
environmental medium in which it was detected. The extent of contamination is defined as the outer
boundary circumscribing concentrations of all target analytes in a particular medium that exceed PSLs.
This outer boundary for each target analyte is a line connecting the midpoints between sample locations
that contain that target analyte detected at a concentration equal to or less than the PSL and sample

locations that contain that target analyte detected at a concentration greater than the PSL.

The EPCs used in the HHRA (see Decision Rule #3) are developed differently for soil and groundwater.
The current route of exposure, which is related to the types of activities that occur at an industrial site, is
limited to dermal (direct) contact with soil, incidental ingestion, and inhalation by construction,
maintenance or utility workers during excavation projects. Should a change in land use occur, then other
human receptors may have the potential for exposure to contaminants. If land were transferred for
unrestricted use, receptors could include future adult and child residents and recreationists. If sufficient
soil quality data are available, the soil EPCs will be the 95 percent upper confidence limit (UCL) of the
mean. The 95% UCL will be calculated using the most current version of ProUCL

(http://www.epa.gov/esd/tsc/software.htm). The maximum concentration in the soil samples will become

the EPC if sufficient soil quality data are not available. The EPC for groundwater will be the 95% UCL
which will be calculated, using the most current version of ProUCL, from the groundwater data associated
with the downgradient wells (see Figure 17-2). The direction of groundwater flow will be based upon a
figure showing the potentiometric surface of the surficial aquifer. This figure will be developed after the

wells shown on Figure 17-2 are installed.

Decision Rule #1
If the boundary of contamination (as described above) can be developed by the Partnering Team, then

discontinue investigation of the extent of contamination. If this condition is not met, then the Partnering
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Team will evaluate the data and develop an approach, which may include conducting additional sampling

to refine the estimate of extent of contamination for PSC 45.

Decision Rule # 2

If data gaps do not prevent the development of an HHRA, then current and future human health risk for
the defined EUs will be calculated (see Decision Rule #3). If this condition is not met, then the Navy will
evaluate the data and develop an approach, which may include conducting additional sampling, to fill the

data gaps.

Decision Rule # 3

If current or future human health risk for the defined EUs does not exceed the cumulative lifetime excess
cancer risk level of 1.0E” for carcinogens or the hazard index of 1.0 for non-carcinogenic contaminants
with the same target organ(s) systems, then recommend NFA. If this condition is not met, then the Navy

will conduct an FS to evaluate remedial alternatives and an appropriate path forward for the site.

115 PERFORMANCE CRITERIA

Selection of sample locations were based on the results from the SA conducted by Tetra Tech in
August 2009 are shown on Figures 17-1 and 17-2, in Worksheet #17. These sample locations were
strategically placed to establish the volumes over which target analyte concentrations exceed the nature
and extent PSLs and to obtain comprehensive spatial representation of the exposure units so that risks
are unbiased or are possibly biased toward exaggerated risk, thus minimizing the chance of unknowingly
leaving an unacceptable environmental condition without mitigation. The Partnering Team will use the
results of the investigation based on this biased sampling approach to determine if the amount, type, and
quality of data collected are sufficient to support the attainment of project objectives. This will include an
evaluation to ensure that targeted method detection limits (MDLs), Limits of Detection (LODs), and limits
of quantitation (LOQs) meet the quality specifications in Worksheet #15, and other data quality
indicators (DQIs) meet the specifications of Worksheets #34 through #37. If all planned locations yield
the intended data and the data are not compromised by quality deficiencies, then the data will be

concluded to be suitable and sufficient for decision making.

11.6 PLAN FOR OBTAINING DATA

The sampling design and rationale for the PSC 45 RI are presented in Worksheet #17.
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SAP Worksheet #12 — Measurement Performance Criteria Table Field Quality Control Samples
(UEP-QAPP Manual Section 2.6.2)

QC Ssample
Analytical Data Qualit Assesses Error for
QC Sample y Frequency : y Measurement Performance Criteria (MPCs) Sampling (S),
Group Indicators (DQIs) .
Analytical (A) or
both (S&A)
1 1

Equipment Rinsate All Analytical One per 20 field _ Bias/ No analytes = /2 LQQ, except common

samples per matrix per o laboratory contaminants, which must be S&A
Blanks Groups . . 1 Contamination

sampling equipment . <LOQ.

One per cooler Bias/ No analytes =2 /2 LOQ, except common
Trip Blanks VOCs containing VOC o laboratory contaminants, which must be S&A

Contamination
samples. <LOQ.
. ) Values > 5X LOQ: Relative Percent Difference
Field Duplicate All Analytical | One per 10 field Precision (RPD) must be < 30% (aqueous) and < 50% S&A
Groups samples collected. (solids)z’ 3
Cooler Temperature All Analytical . Temperature must be between 0 and 6
; One per cooler. Representativeness e S

Indicator Groups degrees Celsius (°C).

Notes:

1

2
3

Equipment rinsate blanks will be collected if non-dedicated equipment is used to collect samples.

disposable equipment will be collected.

If duplicate values for non-metals are < 5x LOQ, the absolute difference should be < 2x LOQ.
If duplicate values for metals are < 5x LOQ, the absolute difference should be < 4x LOQ.

For disposable equipment, one sample per batch of
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SAP Worksheet #13 — Secondary Data Criteria and Limitations Table
(UEP-QAPP Manual Section 2.7)

Secondary Data Data Source Data Generator(s) How Data Will Be Used Limitations
on Data Use
NAS Jacksonville RI/FS for OU 1 Originating Background data will be used to determine the PSL for None.
Background Data PALs NAS Organization: metals, if the background concentration for that metal is
for Metals Jacksonville ABB Environmental | above a listed state or federal PSL (see footnote # 1 in
Services. March, Table 10-1, notes to the tables in Worksheet #15, and
1996 Appendix B).
Historical data on target SA event of Originating These data were used to determine the locations of the None.
analyte concentrations in | August 2009 Organization: RI samples (see Figures 17-1 and 17-2).
soil and groundwater (results Tetra Tech
summarized in Data Tvoes: Soil
Appendix A) ypes.

and Groundwater

Data Collection
Dates: August 2009
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SAP Worksheet #14 — Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

141 FIELD INVESTIGATION TASKS

The field activities include:

* Mobilization/Demobilization

¢ Health and Safety Training

o Utility Clearance/Dig Permits

e Monitoring Equipment Calibration

¢ Monitoring Well Installation

e Groundwater Sampling

e Soil Sampling

e Global Positioning System Locating and Surveying

¢ Investigation-Derived Waste (IDW) Management/Inspections
e Field Decontamination Procedure

e Field Documentation Procedures

Additional project activities include the following tasks:

e Documentation and Records

o Data Packages

e Data Review and Third Party Data Validation
o Analytical Tasks

o Data Management Tasks

e Assessment and Oversight

e Data Review

e Project Reports

14.2 MOBILIZATION/DEMOBILIZATION

Multiple mobilizations may be required to meet the project objectives. The mobilization shall consist of
the delivery of all equipment, materials, and supplies to the site; the complete assembly in satisfactory
working order of all such equipment at the site; and the satisfactory storage at the site of all such
materials and supplies. Tetra Tech will coordinate with the Base to identify locations for the storage of

equipment and supplies.
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The demobilization shall consist of the prompt and timely removal of all equipment, materials, and
supplies from the site following completion of the work. Demobilization includes the cleanup and removal

of waste generated during the conduction of the investigation.

14.3 HEALTH AND SAFETY TRAINING

Site-specific Health and Safety Training to all Tetra Tech field staff and subcontractors will be provided as

part of the site mobilization.

14.4 UTILITY CLEARANCE/DIG PERMITS

Prior to the commencement of any intrusive activities, Tetra Tech will coordinate utility clearance with the
Base and Sunshine State One Call. The air station and utility companies subscribed to Sunshine State
One Call will identify and mark-out utilities that may be present within the soil boring locations. The Tetra
Tech FOL will also obtain a dig permit from the Public Works Department (PWD) at NAS Jacksonville.

14.5 MONITORING EQUIPMENT CALIBRATION

These procedures are described in Worksheet #22.
14.6 SOIL SAMPLING

During the initial mobilization, 10 soil borings at the Building 200 Wash Rack site will be advanced
utilizing DPT techniques (Figure 17-1) for the purpose of delineating the nature and extent of impacts to
shallow soil. Soil samples will be collected from the surface and subsurface soil which is from 6 inches to
2 feet above the top of the water table. This generates a total of 10 soil samples that will be collected for
totals analyses. It should be noted, that additional step out samples may be required to fully delineate the
extent of impact to shallow soils. Should additional samples be necessary, step out samples will be
collected in order to establish a clean boundary at or below residential risk-based PALs. Soil sample step

out locations will be field determined but in general will be the closest location available.

All of the soil samples will be collected using the procedures specified in FDEP SOP FS 3000 or Tetra
Tech SOP SA-2.5 [Direct Push Technology (Geoprobe®/Hydropunch™)]. Worksheets #17 and #18
specify the soil sampling locations and analyte groups for this investigation. Worksheet #19 specifies the

analytical methods to be used.

Additional step out borings will be conducted, if required, should results exceed Rl PALs, utilizing the

same sample intervals needed to complete soil delineations.
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14.7 MONITORING WELL INSTALLATION AND SAMPLING

Well Installation

Permanent monitoring wells will be installed using DPT techniques, unless physical limitations of the area
require a different technology. Shallow monitoring wells will be constructed of a 2-inch inside diameter,
Schedule 40 flush-joint polyvinyl chloride (PVC) riser and flush-joint 0.010-inch factory-slotted well screen.
Shallow monitoring well screen sections will be approximately 10 feet in length and positioned to intersect
the water table. If required, the vertical extent monitoring well will be constructed of a 0.75-inch inside
diameter, Schedule 40 flush-joint PVC riser and with approximately 5 feet of 0.010-inch, factory-slotted
well screen. All well screens will be prepacked. After the DPT borings are pushed to the desired depth,
wells will be installed through the DPT rods. Wells will be gauged to ensure they are installed to the

proper depth. A monitoring well log will be prepared for each well location (see Appendix C).

Well Development and Sampling

The monitoring wells will be developed to remove fine sediment from around the screened interval of the
well. Wells will be developed by pumping using either a submersible pump or peristaltic pump. Field
parameters (pH, temperature, turbidity, and specific conductance) will be measured at equally-spaced
time intervals during well development. Wells will be developed a maximum of one hour or until the field
measurements become stable and the development water is visibly clear. Water quality stabilization will

be determined using the following criteria:

e Temperature + 0.2 degrees °C
e pH+ 0.2 standard units

e Specific conductivity + 5 percent of reading

The data will be recorded on a monitoring well development record (see Appendix C). No sooner than
24 hours after development, groundwater samples will be collected from monitoring wells in general
accordance with to FDEP SOP 001/01 FS2200: Groundwater Sampling and FS1000. Prior to obtaining
samples, synoptic water levels and total well depths will be measured and recorded on a groundwater
level measurement sheet (see Appendix C). A second round of water levels will be collected no sooner

than one month later and submitted on a separate field data sheet.

The wells will be purged using a peristaltic pump using low flow quiescent purging techniques per FDEP
SOPs. The data will be recorded on a low flow purge data sheet (see Appendix C). Depending on the
groundwater parameters, up to five well volumes may be purged. If wells are purged dry with less than

one well volume removed, the water level in the well will be allowed to recover enough to collect three
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field readings (pH, temperature, turbidity, dissolved oxygen, and specific conductance) prior to collecting
a water sample. If the well does not purge dry using the low flow purging technique, groundwater
characteristics will be taken (per FDEP SOP FS 2210) after each well volume of water is purged, or at
2-to 10-minute intervals, depending on the flow rate. Stabilization will be defined according to the

following scenarios:

1) When purging a well that has a partially submerged well screen, a minimum of one well volume will
be purged prior to collecting measurements of field parameters listed below. If the well screen is fully
submerged, then a minimum of one volume of the pump, associated tubing, and flow cell will be
purged prior to collecting field parameters listed below. Purging will be considered complete when
three consecutive measurements in which the field parameters are within the desired limits as shown

below.

e Temperature £ 0.2° C

e pH 0.2 Standard Units

e Specific Conductivity + 5 percent of reading

¢ Dissolved oxygen is not greater than 20 percent of saturation at the field measured temperature

e Turbidity is not greater than 20 Nephelometric Turbidity Units (NTUs)

2) When purging a well and the stabilization described in 1) above cannot be achieved, three

consecutive measurements of the following parameters are required:

o Dissolved oxygen = 0.2 mg/L or 10 percent, whichever is greater
. Temperature £ 0.2° C

. pH + 0.2 Standard Units.

o Specific Conductivity + 5 percent of reading

. Turbidity £ 5 NTUs or 10 percent, whichever is greater

If stabilization is not achieved, five screen volumes must be removed prior to samples being collected in
the appropriate sample containers. Samples to be analyzed for volatile constituents will be collected first
and immediately sealed in 40-milliliter (mL) vials so that no headspace exists. The data acquired during

sampling will be recorded on a groundwater sample log sheet (see Appendix C).

Since data obtained from groundwater during the SA did not include all constituents detected in soils, a
shallow groundwater monitoring well will be installed at the immediate downgradient edge of the former

disposal pit for the purpose of determining if groundwater is impacted as a result of contamination bound
up in shallow soils. The monitoring well will be a 2-inch inside diameter, Schedule 40 flush-joint PVC

riser and flush-joint 0.010-inch factory-slotted well screen, installed using DPT techniques. The
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monitoring well will be developed and sampled for the full range of constituents analyzed in soil including
metal, PCB, TRPH, VOC, and SVOC constituents as shown in Worksheet #18.

14.8 DPT GROUNDWATER SAMPLING

During the initial mobilization, groundwater sampling will be conducted at the PSC 45 via DPT
techniques. Seven groundwater sample locations are associated with PSC 45 (see Figure 17-2). Actual
DPT sampling locations may need to be relocated based on physical obstructions or utilities. Field

methodologies for DPT groundwater sample collection are detailed below.

Groundwater samples will be collected using a DPT groundwater sampling system in conjunction with a
peristaltic pump and sterile Teflon® and medical-grade silicon tubing. In general, the DPT groundwater
sampling system consists of an enclosed 4-foot groundwater sampler attached to 2.125-inch outside
diameter steel drive rods, which are hammer driven via DPT to the maximum desired sampling depth

(approximately 64 feet bgs).

When the desired sampling depth is reached, the outer sleeve of the groundwater sampler is retracted to
expose a 4-foot mill-slotted (0.02-inch) well point screen to the formation. Teflon® tubing will then be
lowered through the inner core of the DPT drive rod to the bottom of the borehole and attached to a
peristaltic pump using silicon tubing. To minimize sediment loading, the tubing will be placed 2.5 feet
from the bottom of each borehole in the center of the screen. A sample will be collected once the purge
water becomes visibly clear. If the purge water does not become visibly clear due to fine sediments in
this area, purging should be conducted in accordance with the methods in FDEP SOP FS 2200 (see

Worksheet #21) before a sample is collected to reduce turbidity.

Groundwater samples, at each of the 7 locations, will be collected from 4 intervals, yielding a total of

28 field samples. The sample intervals are:

o 121016 feet bgs o 40 to 44 feet bgs
o 20 to 24 feet bgs o 60 to 64 feet bgs

The actual sampling depth at each boring location is subject to change based on the lithology boring data.
If any significant clay units (greater than 2-feet thick) are found, then a groundwater sample will be
collected from the interval immediately above it. The boring will not be advanced through a significant

clay unit.

Due to the nature of the sample collection, geochemical parameters and turbidity will not be measured
during this sampling event. DPT groundwater samples will be collected and submitted to Katahdin for

analysis.
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All sample locations will be marked with a wooden stake, brightly colored pin flag, or spray marking paint
indicating the sample location. Coordinates will be determined by GPS at each individual sample
location, which will allow for future repeatable investigations or guide in any remedial action. All

removable sample location markers will be removed prior to the final demobilization.

All of the groundwater samples will be collected using the procedures specified in FDEP SOP FS 2200 for
groundwater sampling (FDEP, 2008). Worksheets #17 and #18 specify the soil sampling locations and
analyte groups for this investigation. Worksheet #19 specifies the analytical methods to be used. It

should be noted that DPT sample locations will be tested for VOCs.

14.9 GLOBAL POSITION SYSTEM LOCATING

A GPS unit will be used to locate all sampling points in accordance with Tetra Tech SOP SOP-01
(Appendix C). The GPS equipment will be checked on control monuments before and after day’s use,
and these checks will be documented in the field notebook. To ensure sub-meter accuracy, a minimum

of six satellites are required to capture a position.

14.10 INVESTIGATION-DERIVED WASTE MANAGEMENT/INSPECTIONS

Types of IDW generated during this investigation that could be potentially contaminated include:
groundwater and excess soil collected but not placed in the laboratory supplied sample containers,
sampling equipment, decontamination wastewaters, and personal protective equipment (PPE) and
clothing. Groundwater displaced during this investigation and excess soil will be placed into labeled,
sealable 55-gallon steel drums provided by NAS Jacksonville PWD. The drums will be inspected weekly
until picked up and transported by the PWD to a secured area designated by the Navy. Proper disposal
of these wastes will be performed by the Navy (or its designee) after the analytical results of the
groundwater and soil samples are received from the laboratory and reviewed. PPE and clothing will be

wiped clean and disposed of in trash containers as general refuse.

14.11 FIELD DECONTAMINATION PROCEDURE

Decontamination of major equipment and sampling equipment will be in general accordance with FDEP
SOP FC 1000 (FDEP, 2008).

14.12 FIELD DOCUMENTATION PROCEDURES

Pre-preserved, certified-clean bottle ware will be supplied by Katahdin. Matrix-specific sample log sheets

will be maintained for each sample collected. In addition, sample collection information will be recorded
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in bound field notebooks or specific field forms. Samples will be packaged and shipped according to
FDEP SOP FS 1000 (FDEP, 2008).

Field documentation will be performed in accordance with Tetra Tech SOP SA-6.3 (see Appendix C). A
summary of all field activities will be properly recorded in indelible ink in a bound logbook with
consecutively numbered pages that cannot be removed. Logbooks will be assigned to field personnel

and will be stored in a secured area when not in use.

At a minimum, the following information will be recorded in the site logbook:

Name of the person to whom the logbook is assigned.

o Project name.

e Project start date.

o Names and responsibilities of on-site project personnel including subcontractor personnel.
e Arrival/departure of site visitors.

o Arrival/departure of equipment.

e Sampling activities and sample log sheet references.

e Description of subcontractor activities.

e Sample pick-up information including chain-of-custody numbers, air bill numbers, carrier,

time, and date.
e Description of borehole or monitoring well installation activities and operations.
e Health and safety issues.

o Description of photographs including date, time, photographer, roll and picture number,

location, and compass direction of photograph.

All entries will be written in indelible ink and no erasures will be made. If an incorrect entry is made,
striking a single line through the incorrect information will make the correction; the person making the

correction will initial and date the change.

14.13 DOCUMENTATION AND RECORDS

Documentation of sample location coordinates, borings logs, chain-of-custody forms, samples logs, and
shipping documents for all samples will be recorded and kept. Also, electronic and hardcopies of the final

SAP will be kept on-site and in the Tetra Tech project files.
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14.14 DATA PACKAGES

Data packages will include receipt of analytical data packages from Katahdin, and generation of Tetra

Tech data validation reports.

14.15 DATA REVIEW TASKS AND THIRD PARTY DATA VALIDATION

Katahdin will verify that all samples listed on the chain-of-custody are analyzed in accordance with
methods specified on the chain-of-custody form, the laboratory scope of work, and in this SAP. Data
verification and validation will be performed by Tetra Tech as described in Worksheets #35 and #36. A

data validation report will be produced for each Sample Delivery Group (SDG).

All field data records and validated data will be reviewed by Tetra Tech personnel to determine the
usability of the data (see Worksheet #37). The outcome of this assessment will be conveyed to the
Partnering Team for agreement before the project report is finalized. Data limitations pertaining to Project

Quality Objectives (PQOs) and PSLs will be identified, and corrective actions will be taken as necessary.

14.16 ANALYTICAL TASKS

Chemical analysis will be performed off-site by Katahdin. Katahdin is a current Department of
Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) accredited laboratory. In
addition, Katahdin holds National Environmental Laboratory Accreditation Program (NELAP) accreditation
with the State of Florida Department of Health serving as their primary accrediting authority. Copies of
the pertinent laboratory accreditation are located in Appendix D. Analyses will be performed in
accordance with the analytical methods identified in Worksheet #19. Katahdin will meet the PSLs as
shown in Worksheet #15. Katahdin will perform chemical analysis following laboratory specific SOPs
(Worksheets #19 and #23) developed based on the analytical methods listed in Worksheet #19 and #30.
Copies of the laboratory SOPs are included in Appendix D.

All soil results will be reported by the laboratory on a dry-weight basis. Results of percent moisture will be
reported in each analytical data package and electronic data files. This information will also be captured
in the project database which will eventually be uploaded to Naval Installation Restoration Information

Solution (NIRIS). Percent moisture information will also be captured in the data report.

The analytical data packages provided by Katahdin will be in a Contract Laboratory Program (CLP)-like
format and will be fully validatable and contain raw data, summary forms for all sample and laboratory
method blank data, and summary forms containing all method specific quality control (QC) information

[results, recoveries, RPD, relative standard deviations (RSDs), and/or percent difference drift (%D), etc.].
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14.17 DATA MANAGEMENT TASKS

e Project documentation and records
- Field sample collection and field measurement records are described in Worksheets #27 and
#29.
- Laboratory data package deliverables are described in the analytical specifications.
- Data assessment documents and records are listed in Worksheet #29.

e Data recording formats are described in Worksheet #27.

Data Handling and Management — After the field investigation is completed, the field sampling log sheets

will be organized by date and media and filed in the project files. The field logbooks for this project will be
used only for these sites and will also be categorized and maintained in the project files after the
completion of the field program. Project personnel completing concurrent field sampling activities may
maintain multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The
field logbooks will be titled based on date and activity. The data handling procedures to be followed by
the laboratories will meet the requirements of the technical specification. The electronic data results will
be automatically downloaded into the Tetra Tech database in accordance with proprietary Tetra Tech

processes.

Data Tracking and Control — The Tetra Tech PM (or designee) is responsible for the overall tracking and

control of data generated for the project.

e Data Tracking: Data is tracked from its generation to its archiving in the Tetra Tech project-
specific files. The Tetra Tech Project Chemist (or designee) is responsible for tracking the
samples collected and shipped to the subcontracted laboratory. Upon receipt of the data
packages from the analytical laboratory, the Tetra Tech Project Chemist will oversee the data
validation effort, which includes verifying that the data packages are complete and results for all

samples have been delivered by the analytical laboratory.

e Data Storage, Archiving, and Retrieval: The data packages received from the subcontracted
laboratory are tracked in the data validation logbook. After the data are validated, the data
packages are entered into the Tetra Tech CLEAN file system and archived in secure files. The
field records including field logbooks, sample logs, chain-of-custody records, and field calibration
logs will be submitted by the Tetra Tech FOL to be entered into the CLEAN file system prior to
archiving in secure project files. The project files are audited for accuracy and completeness. At
the completion of the Navy contract, the records will be stored by Tetra Tech and eventually
handed over to NAVFAC SE.
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o Data Security: The Tetra Tech project files are restricted to designated personnel only. Records
can only be borrowed temporarily from the project file using a sign-out system. The Tetra Tech
Data Manager maintains the electronic data files. Access to the data files is restricted to qualified

personnel only. File and data backup procedures are routinely performed.
14.18 ASSESSMENT AND OVERSIGHT

Refer to Worksheet #32 for assessment findings and Worksheet #33 for QA management reports.

14.19 DATA REVIEW

Data verification is described in Worksheet #34. Data validation is described in Worksheets #35 and #36.

Usability assessment is described in Worksheet #37.

14.20 PROJECT REPORTS

The RI report for PSC 45 will be prepared to document the results from the investigation and the risk
assessments. The report will include appropriate sections concerning RI activities, physical

characteristics, nature and extent of contamination, risk to receptors, conclusions, and recommendations.
The draft RI report will be issued in draft to the NAS Jacksonville Partnering team for review. All

comments will be addressed and a response to comments document will be prepared and submitted to

the NAS Jacksonville Partnering Team with the draft-final RI report.

10JAX0104 58 CTO JM19



SAP Worksheet #15 — Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

NOTE: PSLs that, if exceeded, indicate an unacceptable level of human health risk are cumulative lifetime excess cancer risk level = 1E® and Hazard
Index = 1.0 (common target organ effect). PSLs which, if exceeded, indicate the presence of contamination and will be used to delineate contamination.
These PSLs are presented in the tables below.
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Matrix: Soil
Analytical Group: Metals
Project Katahdin
CAS PSL PSL Quantitation
Analyte Number (mg/kg) Reference Limit Goal LOQ LOD MDL
(mg/kg) (mg/kg) | (mg/kg) | (mg/kg)

ALUMINUM 7429-90-5 1,340 JAX SS BKS 447 30 10 1.6
ANTIMONY 7440-36-0 0.66 USEPA RBRSL 0.22 0.8 0.5 0.11
ARSENIC 7440-38-2 0.0013 USEPA RBRSL 0.00043 0.8 0.5 0.11
BARIUM 7440-39-3 112 JAX SS BKS 3.7 05 0.4 0.026
BERYLLIUM 7440-41-7 0.49 JAX SB BKG 0.16 05 0.05 0.0085
CADMIUM 7440-43-9 14 USEPA RBRSL 0.47 1 0.3 0.0084
CALCIUM 7440-70-2 668.3 JAX SB BKG 223 10 8 11
CHROMIUM 7440-47-3 6.6 JAX SS BKS 2.2 15 0.4 0.032
COBALT 7440-48-4 0.49 USEPA RBRSL 0.16 3 0.2 0.019
COPPER 7440-50-8 5.8 JAX SS BKS 1.9 2.5 1 0.073
IRON 7439-89-6 640 USEPA RBRSL 213 10 8 0.3
LEAD 7439-92-1 6.46 JAX SB BKG 2.2 05 0.4 0.1
MAGNESIUM 7439-95-4 99.8 JAX SS BKS 333 10 8 0.36
MANGANESE 7439-96-5 6.9 JAX SB BKG 2.3 05 0.4 0.058
MERCURY 7439-97-6 0.03 USEPA RBRSL 0.01 0.04 0.005 0.0011
NICKEL 7440-02-0 11 JAX SS BKS 3.7 4 0.4 0.054
POTASSIUM 7440-09-7 450.67 JAX SB BKG 150 100 40 10
SELENIUM 7782-49-2 0.95 USEPA RBRSL 0.32 1 0.7 0.39
SILVER 7440-22-4 1.6 USEPA RBRSL 0.53 15 0.5 0.049
SODIUM 7440-23-5 288 JAX SS BKS 96 100 50 17
THALLIUM 7440-28-0 0.42 JAX SS BKS 0.14 15 0.5 0.16
VANADIUM 7440-62-2 3.8 JAX SS BKS 13 25 04 0.035
ZINC 7440-66-6 14.49 JAX SB BKG 4.8 25 12 0.063
Notes:

CAS - Chemical Abstracts Service
mg/kg — Milligrams per kilogram
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Project Screening Level Reference: JAX SS BKS (NAS Jacksonville surface soil background value); JAX SB BKG (NAS Jacksonville subsurface soil
background value) (ABB-ES, 1996); USEPA RBRSL (USEPA Regions 3, 6, and 9 Risk-based Regional Screening Level - Protection of Groundwater,
Dilution Attenuation Factor (DAF)=1); USEPA RSL (USEPA Regions 3, 6, and 9 Residential Regional Screening Level).

Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties
section of the Risk Assessment.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory
LOQs for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation
Limits” (FDEP, 2004).
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Project Katahdin
Quantitation
Analyte Nfgt?er (mpgs/tg) Ref:rSeane Limit Goal LOQ LOD MDL

(mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
AROCLOR-1016 12674-11-2 0.092 USEPA RBRSL 0.031 0.0034 0.0017 0.0012
AROCLOR-1221 11104-28-2 0.00012 USEPA RBRSL 0.00004 0.0034 0.0017 0.0016
AROCLOR-1232 11141-16-5 0.00012 USEPA RBRSL 0.00004 0.0034 0.0017 0.0019
AROCLOR-1242 53469-21-9 0.0053 USEPA RBRSL 0.0018 0.0034 0.0017 0.0012
AROCLOR-1248 12672-29-6 0.0052 USEPA RBRSL 0.0017 0.0034 0.0017 0.0012
AROCLOR-1254 11097-69-1 0.0088 USEPA RBRSL 0.0029 0.0034 0.0017 0.0009
AROCLOR-1260 11096-82-5 0.024 USEPA RBRSL 0.008 0.0034 0.0017 0.0012
TOTAL AROCLOR 1336-36-3 0.22 USEPA RSL 0.073 ! ! !

1 Laboratory reports individual Aroclor values

Project Screening Level Reference: JAX SS BKS (NAS Jacksonville surface soil background value); JAX SB BKG (NAS Jacksonville subsurface soil 2
background value) (ABB-ES, 1996); USEPA RBRSL (USEPA Regions 3, 6, and 9 Risk-based Residential Screening Level - Protection of Groundwater); f ®
USEPA RSL (USEPA Regions 3, 6, and 9 Residential Regional Screening Level). @ o g
o @
S5 <
Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs o e ;‘;—
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” gS 5
(FDEP, 2004). =zZ é
o = =
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Matrix: Soil

Analytical Group: VOCs

Katahdin
Project
Quantitation
CAS PSL PSL HmitSoal | Log | Lop | wbL
Analyte Number (mg/kg) Reference (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
1,1,1-TRICHLOROETHANE 71-55-6 3.2 USEPA RBRSL 1 0.005 0.0025 0.00042
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.000026 USEPA RBRSL 0.000009 0.005 0.0025 0.00084
1,1,2-TRICHLOROETHANE 79-00-5 0.000078 USEPA RBRSL 0.00003 0.005 0.0025 0.00097
1,1,2-TRICHLOROTRIFLUOROETHANE 76-13-1 150 USEPA RBRSL 50 0.005 0.0025 0.0009
1,1-DICHLOROETHANE 75-34-3 0.00069 USEPA RBRSL 0.0002 0.005 0.0025 0.0017
1,1-DICHLOROETHENE 75-35-4 0.12 USEPA RBRSL 0.04 0.005 0.0025 0.00093
1,2,4-TRICHLOROBENZENE 120-82-1 0.0068 USEPA RBRSL 0.002 0.005 0.0025 0.00079
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.00000014 USEPA RBRSL 0.00000005 0.005 0.0025 0.0015
1,2-DIBROMOETHANE 106-93-4 0.0000018 USEPA RBRSL 0.0000006 0.005 0.0025 0.0012
1,2-DICHLOROBENZENE 95-50-1 0.36 USEPA RBRSL 0.1 0.005 0.0025 0.00078
1,2-DICHLOROETHANE 107-06-2 0.000042 USEPA RBRSL 0.00001 0.005 0.0025 0.001
1,2-DICHLOROPROPANE 78-87-5 0.00013 USEPA RBRSL 0.00004 0.005 0.0025 0.0014
1,3-DICHLOROBENZENE 541-73-1 7 FDEP LSCTL 130 0.005 0.0025 0.00062
1,4-DICHLOROBENZENE 106-46-7 0.00041 USEPA RBRSL 0.0001 0.005 0.0025 0.00044
2-BUTANONE 78-93-3 15 USEPA RBRSL 0.5 0.025 0.0125 0.0059
2-HEXANONE 591-78-6 0.011 USEPA RBRSL 0.004 0.025 0.0125 0.0048
4-METHYL-2-PENTANONE 108-10-1 0.45 USEPA RBRSL 0.2 0.025 0.0125 0.0059
ACETONE 67-64-1 4.5 USEPA RBRSL 2 0.025 0.0125 0.0051
BENZENE 71-43-2 0.00021 USEPA RBRSL 0.00007 0.005 0.0025 0.00092
BROMODICHLOROMETHANE 75-27-4 0.000032 USEPA RBRSL 0.00001 0.005 0.0025 0.0006
BROMOFORM 75-25-2 0.0023 USEPA RBRSL 0.0008 0.005 0.0025 0.0007
BROMOMETHANE 74-83-9 0.0022 USEPA RBRSL 0.0007 0.01 0.005 0.0011
CARBON DISULFIDE 75-15-0 0.31 USEPA RBRSL 0.1 0.005 0.0025 0.00078
CARBON TETRACHLORIDE 56-23-5 0.00017 USEPA RBRSL 0.00006 0.005 0.0025 0.0013
CHLOROBENZENE 108-90-7 0.062 USEPA RBRSL 0.02 0.005 0.0025 0.00051
CHLORODIBROMOMETHANE 124-48-1 0.000039 USEPA RBRSL 0.00001 0.005 0.0025 0.001
CHLOROETHANE 75-00-3 0.06 FDEP LSCTL 1 0.01 0.005 0.0013
CHLOROFORM 67-66-3 0.000053 USEPA RBRSL 0.00002 0.005 0.0025 0.00035
CHLOROMETHANE 74-87-3 0.049 USEPA RBRSL 0.02 0.01 0.005 0.0014
CIS-1,2-DICHLOROETHENE 156-59-2 0.11 USEPA RBRSL 0.04 0.005 0.0025 0.00091
CIS-1,3-DICHLOROPROPENE 10061-01-5 0.00015 USEPA RBRSL 0.00005 0.005 0.0025 0.00072
CYCLOHEXANE 110-82-7 13 USEPA RBRSL 4 0.005 0.0025 0.0014
DICHLORODIFLUOROMETHANE 75-71-8 0.61 USEPA RBRSL 0.2 0.01 0.005 0.00092
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Katahdin

Project
Quantitation

CAS PSL PSL HmitSoal | Log | Lop | wbL
Analyte Number (mg/kg) Reference (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
ETHYLBENZENE 100-41-4 0.0017 USEPA RBRSL 0.0006 0.005 0.0025 0.00065
ISOPROPYLBENZENE 98-82-8 1.1 USEPA RBRSL 0.4 0.005 0.0025 0.00092

METHYL ACETATE 79-20-9 7.5 USEPA RBRSL 3 0.005 0.0025 0.0027
METHYL CYCLOHEXANE 108-87-2 NC None NC 0.005 0.0025 0.00096

METHYL TERT-BUTYL ETHER 1634-04-4 0.0028 USEPA RBRSL 0.0009 0.005 0.0025 0.0011

METHYLENE CHLORIDE 75-09-2 0.0012 USEPA RBRSL 0.0004 0.025 0.0125 0.0079
STYRENE 100-42-5 1.8 USEPA RBRSL 0.6 0.005 0.0025 0.00051

TETRACHLOROETHENE 127-18-4 0.000049 USEPA RBRSL 0.00002 0.005 0.0025 0.0012

TOLUENE 108-88-3 1.6 USEPA RBRSL 0.5 0.005 0.0025 0.0014

TOTAL XYLENES 1330-20-7 0.2 USEPA RBRSL 0.07 0.015 0.0075 0.0013
TRANS-1,2-DICHLOROETHENE 156-60-5 0.031 USEPA RBRSL 0.01 0.005 0.0025 0.00071
TRANS-1,3-DICHLOROPROPENE 10061-02-6 1.7 USEPA RSL 0.6 0.005 0.0025 0.00086
TRICHLOROETHENE 79-01-6 0.00072 USEPA RBRSL 0.0002 0.005 0.0025 0.00059
TRICHLOROFLUOROMETHANE 75-69-4 0.83 USEPA RBRSL 0.3 0.01 0.005 0.00091

VINYL CHLORIDE 75-01-4 0.0000056 USEPA RBRSL 0.000002 0.01 0.005 0.0013

NC = No criteria

Project Screening Level Reference: JAX SS BKS (NAS Jacksonville surface soil background value); JAX SB BKG (NAS Jacksonville subsurface soil
background value) (ABB-ES, 1996); USEPA RBRSL (USEPA Regions 3, 6, and 9 Risk-based Regional Screening Level - Protection of Groundwater);
USEPA RSL (USEPA Regions 3, 6, and 9 Residential Regional Screening Level); FDEP LSCTL (FDEP Chapter 62-777, F.A.C Soil Cleanup Target

Levels, Leachability based on Groundwater Criteria.

Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties section

of the Risk Assessment.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”

(FDEP, 2004).
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Matrix: Soil

Analytical Group: SVOCs (including Low Level PAHs by SIM*)

Project Katahdin
Quantitation
Analyte Nfgt?er (mPgS/IIZg) Ref:rS(aane Limit Goal LOQ LOD MDL
(mg/kg) (mg/kg) | (mg/kg) | (mg/kg)

1,1-BIPHENYL 92-52-4 19 USEPA RBRSL 6 0.33 0.25 0.073
2,4,5-TRICHLOROPHENOL 95-95-4 14 USEPA RBRSL 5 0.82 0.62 0.155
2,4,6-TRICHLOROPHENOL 88-06-2 0.023 USEPA RBRSL 0.008 0.33 0.25 0.155
2,4-DICHLOROPHENOL 120-83-2 0.13 USEPA RBRSL 0.04 0.33 0.25 0.15
2,4-DIMETHYLPHENOL 105-67-9 0.86 USEPA RBRSL 0.3 0.33 0.25 0.165
2,4-DINITROPHENOL 51-28-5 0.082 USEPA RBRSL 0.03 0.82 0.62 0.377
2,4-DINITROTOLUENE 121-14-2 0.00029 USEPA RBRSL 0.0001 0.33 0.25 0.085
2,6-DINITROTOLUENE 606-20-2 0.05 USEPA RBRSL 0.02 0.33 0.25 0.079
2-CHLORONAPHTHALENE 91-58-7 15 USEPA RBRSL 5 0.33 0.25 0.087
2-CHLOROPHENOL 95-57-8 0.15 USEPA RBRSL 0.05 0.33 0.25 0.164
2-METHYLNAPHTHALENE (1) 91-57-6 0.75 USEPA RBRSL 0.3 0.02 0.01 0.0022
2-METHYLPHENOL 95-48-7 15 USEPA RBRSL 0.5 0.33 0.25 0.2
2-NITROANILINE 88-74-4 0.15 USEPA RBRSL 0.05 0.82 0.62 0.075
2-NITROPHENOL 88-75-5 NC None NC 0.33 0.25 0.167
3,3-DICHLOROBENZIDINE 91-94-1 0.00098 USEPA RBRSL 0.0003 0.33 0.25 0.114
3-NITROANILINE 99-09-2 0.01 FDEP LSCTL 7 0.82 0.62 0.094
4,6-DINITRO-2-METHYLPHENOL 534-52-1 0.005 USEPA RBRSL 0.002 0.82 0.62 0.337
4-BROMOPHENYL PHENYL ETHER 101-55-3 NC None NC 0.33 0.25 0.085
4-CHLORO-3-METHYLPHENOL 59-50-7 4.3 USEPA RBRSL 1 0.33 0.25 0.166
4-CHLOROANILINE 106-47-8 0.00014 USEPA RBRSL 0.00005 0.33 0.25 0.119
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 NC None NC 0.33 0.25 0.078
4-METHYLPHENOL 106-44-5 0.15 USEPA RBRSL 0.05 0.33 0.25 0.187
4-NITROANILINE 100-01-6 0.0014 USEPA RBRSL 0.0005 0.82 0.62 0.134
4-NITROPHENOL 100-02-7 0.3 FDEP LSCTL 190 0.82 0.62 0.309
ACENAPHTHENE (1) 83-32-9 22 USEPA RBRSL 7 0.02 0.01 0.0015
ACENAPHTHYLENE (1) 208-96-8 22 USEPA RBRSL 7 0.02 0.01 0.0012
ACETOPHENONE 98-86-2 11 USEPA RBRSL 04 0.33 0.25 0.178
ANTHRACENE (1) 120-12-7 360 USEPA RBRSL 120 0.02 0.01 0.0012
ATRAZINE 1912-24-9 0.00019 USEPA RBRSL 0.00006 0.33 0.25 0.091
BENZALDEHYDE 100-52-7 0.81 USEPA RBRSL 0.3 0.33 0.25 0.12
BENZO(A)ANTHRACENE (1) 56-55-3 0.01 USEPA RBRSL 0.003 0.02 0.01 0.0019
BENZO(A)PYRENE (1) 50-32-8 0.0035 USEPA RBRSL 0.001 0.02 0.01 0.0033
BENZO(B)FLUORANTHENE (1) 205-99-2 0.035 USEPA RBRSL 0.01 0.02 0.01 0.0024
BENZO(G,H,)PERYLENE (1) 191-24-2 120 USEPA RBRSL 40 0.02 0.01 0.002
BENZO(K)FLUORANTHENE (1) 207-08-9 0.35 USEPA RBRSL 0.1 0.02 0.01 0.0024
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Project Katahdin
Quantitation
Analyte Nfgt?er (mPgS/IIZg) Ref:rS(aane Limit Goal LOQ LOD MDL
(mg/kg) (mg/kg) | (mg/kg) | (mg/kg)

BIS(2-CHLOROETHOXY)METHANE 111-91-1 0.025 USEPA RBRSL 0.008 0.33 0.25 0.096
BIS(2-CHLOROETHYL)ETHER 111-44-4 0.000031 USEPA RBRSL 0.00001 0.33 0.25 0.081
BIS(2-CHLOROISOPROPYL)ETHER 39638-32-9 0.009 FDEP LSCTL 2 0.33 0.25 0.089
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 1.1 USEPA RBRSL 0.4 0.33 0.25 0.098
BUTYL BENZYL PHTHALATE 85-68-7 0.51 USEPA RBRSL 0.2 0.33 0.25 0.093
CAPROLACTAM 105-60-2 4.5 USEPA RBRSL 2 0.33 0.25 0.144
CARBAZOLE 86-74-8 0.2 FDEP RSCTL 16 0.33 0.25 0.111
CHRYSENE (1) 218-01-9 11 USEPA RBRSL 04 0.02 0.01 0.0017
DIBENZO(A,H)ANTHRACENE (1) 53-70-3 0.011 USEPA RBRSL 0.004 0.02 0.01 0.0018
DIBENZOFURAN 132-64-9 0.68 USEPA RBRSL 0.2 0.33 0.25 0.079
DIETHYL PHTHALATE 84-66-2 12 USEPA RBRSL 4 0.33 0.25 0.08
DIMETHYL PHTHALATE 131-11-3 380 FDEP LSCTL 230,000 0.33 0.25 0.078
DI-N-BUTYL PHTHALATE 84-74-2 9.2 USEPA RBRSL 3 0.33 0.25 0.101
DI-N-OCTYL PHTHALATE 117-84-0 1,700 FDEP RSCTL 570 0.33 0.25 0.211
FLUORANTHENE (1) 206-44-0 160 USEPA RBRSL 53 0.02 0.01 0.0018
FLUORENE (1) 86-73-7 27 USEPA RBRSL 9 0.02 0.01 0.0032
HEXACHLOROBENZENE 118-74-1 0.00053 USEPA RBRSL 0.0002 0.33 0.25 0.082
HEXACHLOROBUTADIENE 87-68-3 0.0017 USEPA RBRSL 0.0006 0.33 0.25 0.083
HEXACHLOROCYCLOPENTADIENE T7-47-4 0.68 USEPA RBRSL 0.2 0.33 0.25 0.082
HEXACHLOROETHANE 67-72-1 0.0029 USEPA RBRSL 0.001 0.33 0.25 0.096
INDENO(1,2,3-CD)PYRENE (1) 193-39-5 0.12 USEPA RBRSL 0.04 0.02 0.01 0.0019
ISOPHORONE 78-59-1 0.023 USEPA RBRSL 0.008 0.33 0.25 0.075
NAPHTHALENE (1) 91-20-3 0.00047 USEPA RBRSL 0.0002 0.02 0.01 0.0026
NITROBENZENE 98-95-3 0.000079 USEPA RBRSL 0.00003 0.33 0.25 0.091
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 0.0000072 USEPA RBRSL 0.000002 0.33 0.25 0.083
N-NITROSODIPHENYLAMINE 86-30-6 0.075 USEPA RBRSL 0.03 0.33 0.25 0.219
PENTACHLOROPHENOL 87-86-5 0.0057 USEPA RBRSL 0.002 0.82 0.62 0.237
PHENANTHRENE (1) 85-01-8 120 USEPA RBRSL 40 0.02 0.01 0.0018
PHENOL 108-95-2 6.3 USEPA RBRSL 2 0.33 0.25 0.156
PYRENE (1) 129-00-0 120 USEPA RBRSL 40 0.02 0.01 0.0021

(1) 8270D Selected lon Monitoring (SIM) SOP will be utilized for low level PAHSs.
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Project Screening Level Reference: JAX SS BKS (NAS Jacksonville surface soil background value); JAX SB BKG (NAS Jacksonville subsurface soil
background value) (ABB-ES, 1996); USEPA RBRSL (USEPA Regions 3, 6, and 9 Risk-based Regional Screening Level - Protection of Groundwater);
USEPA RSL (USEPA Regions 3, 6, and 9 Residential Regional Screening Level); FDEP LSCTL (FDEP Chapter 62-777, F.A.C Soil Cleanup Target
Levels, Leachability based on Groundwater Criteria); FDEP RSCTL (FDEP Chapter 62-777, F.A. C., Soil Cleanup Target Levels, Resident Direct
Exposure levels).
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Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties section
of the Risk Assessment.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”
(FDEP, 2004).

Matrix: Soil
Analytical Group: TRPH
Katahdin
CAS PSL PSL Project
Analyte Quantitation | | o LOD MDL
y Number (mg/kg) Reference Limit Goal (mg/(kgg) (ma/ka) | (malk)
(mg/kg)
TPH (C08-C40) NA 340 FDEP LSCTL 0.2 5 4 2.6

Project Screening Level Reference: JAX SS BKS (NAS Jacksonville surface soil background value); JAX SB BKG (NAS Jacksonville subsurface soil
background value) (ABB-ES, 1996); USEPA RBRSL (USEPA Regions 3, 6, and 9 Risk-based Regional Screening Level - Protection of Groundwater);
USEPA RSL (USEPA Regions 3, 6, and 9 Residential Regional Screening Level); FDEP LSCTL (FDEP Chapter 62-777, F.A.C Soil Cleanup Target
Levels, Leachability based on Groundwater Criteria.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”
(FDEP, 2004).
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Matrix: Groundwater
Analytical Group: Metals

Katahdin
Project
Analyte Nt?rﬁt?er PSL (ug/L) | PSL Reference | Quantitation LOQ LOD MDL
Limit Goal (ug/L) (ug/L) (ug/L)
(ug/L)

ALUMINUM 7429-90-5 200 FL GCTL 66.7 300 100 15
ANTIMONY 7440-36-0 6 FL GCTL 2 8 5 15
ARSENIC 7440-38-2 0.045 USEPA TAPWATER 0.015 8 5 1.9
BARIUM 7440-39-3 2,000 FL GCTL 667 5 3 0.44
BERYLLIUM 7440-41-7 4 FL GCTL 1.3 5 0.5 0.042
CADMIUM 7440-43-9 5 FL GCTL 1.7 10 0.5 0.04
CALCIUM 7440-70-2 NC None NC 100 80 5.8
CHROMIUM 7440-47-3 100 FL GCTL 33.3 15 4 0.32
COBALT 7440-48-4 11 USEPA TAPWATER 3.7 30 4 0.28
COPPER 7440-50-8 1,000 FL GCTL 333 25 10 0.48
IRON 7439-89-6 300 FL GCTL 100 100 80 6.3
LEAD 7439-92-1 15 FL GCTL 5 5 4 0.73
MAGNESIUM 7439-95-4 NC None NC 100 80 4.8
MANGANESE 7439-96-5 50 FL GCTL 16.7 5 4 0.37
MERCURY 7439-97-6 0.57 USEPA TAPWATER 0.19 0.2 0.1 0.037
NICKEL 7440-02-0 100 FL GCTL 33.3 40 4 0.29
POTASSIUM 7440-09-7 NC None NC 1,000 500 105
SELENIUM 7782-49-2 50 FL GCTL 16.7 10 7 3.7
SILVER 7440-22-4 100 FL GCTL 33.3 15 4 0.48
SODIUM 7440-23-5 160,000 FL GCTL 53,300 1,000 500 34
THALLIUM 7440-28-0 2 FL GCTL 0.67 15 5 0.67
VANADIUM 7440-62-2 49 FL GCTL 16.3 25 4 0.39
ZINC 7440-66-6 5,000 FL GCTL 1670 25 10 0.51

Mg/L = micrograms per liter

Project Screening Level Reference:
Groundwater Cleanup Target Levels).

USEPA TAPWATER (USEPA Regions 3, 6, and 9 RSLs for Tapwater), FL GCTL (Chapter 62-777, F.A.C.,

Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties section
of the Risk Assessment.
Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”

(FDEP, 2004).
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Matrix: Groundwater
Analytical Group: PCBs

Project Katahdin
CAS Quantitation
Analyte Number PSL (ug/L) | PSL Reference Limit Goal LOQ LOD MDL
(ug/L) (ug/L) (ug/L) (ug/L)
AROCLOR-1016 12674-11-2 0.96 USEPA TAPWATER 0.32 0.1 0.05 0.03
AROCLOR-1221 11104-28-2 0.0068 USEPA TAPWATER 0.0023 0.1 0.05 0.04
AROCLOR-1232 11141-16-5 0.0068 USEPA TAPWATER 0.0023 0.1 0.05 0.0178
AROCLOR-1242 53469-21-9 0.034 USEPA TAPWATER 0.011 0.1 0.05 0.036
AROCLOR-1248 12672-29-6 0.034 USEPA TAPWATER 0.011 0.1 0.05 0.04
AROCLOR-1254 11097-69-1 0.034 USEPA TAPWATER 0.011 0.1 0.05 0.0164
AROCLOR-1260 11096-82-5 0.034 USEPA TAPWATER 0.011 0.1 0.05 0.034
TOTAL AROCLOR 1336-36-3 0.5 FL GCTL 0.17 1 1 1

1 Laboratory reports individual Aroclor values.

Project Screening Level Reference: USEPA TAPWATER (USEPA Regions 3, 6, and 9 RSLs for Tapwater), FL GCTL (Chapter 62-777, F.A.C.,

Groundwater Cleanup Target Levels).

Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties section

of the Risk Assessment.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”

(FDEP, 2004).
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Matrix: Groundwater

Analytical Group: VOCs

Katahdin
Project
Analyte Nucrﬁt?er PSL (ug/L) | PSL Reference | Quantitation LOQ LOD MDL
Limit Goal (ug/L) (ug/L) (ug/L)
(ug/L)

1,1,1-TRICHLOROETHANE 71-55-6 200 FL GCTL 67 1 0.5 0.2
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.067 USEPA TAPWATER 0.02 1 0.5 0.38
1,1,2-TRICHLOROETHANE 79-00-5 0.24 USEPA TAPWATER 0.08 1 0.5 0.33
1,1,2-TRICHLOROTRIFLUOROETHANE 76-13-1 59,000 USEPA TAPWATER 20,000 1 0.5 0.31
1,1-DICHLOROETHANE 75-34-3 2.4 USEPA TAPWATER 0.8 1 0.5 0.21
1,1-DICHLOROETHENE 75-35-4 7 FL GCTL 2 1 0.5 0.35
1,2,4-TRICHLOROBENZENE 120-82-1 2.3 USEPA TAPWATER 0.8 1 0.5 0.37
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.00032 USEPA TAPWATER 0.0001 1 0.5 0.5
1,2-DIBROMOETHANE 106-93-4 0.0065 USEPA TAPWATER 0.002 1 0.5 0.22
1,2-DICHLOROBENZENE 95-50-1 370 USEPA TAPWATER 120 1 0.5 0.15
1,2-DICHLOROETHANE 107-06-2 0.15 USEPA TAPWATER 0.05 1 0.5 0.2
1,2-DICHLOROPROPANE 78-87-5 0.39 USEPA TAPWATER 0.1 1 0.5 0.25
1,3-DICHLOROBENZENE 541-73-1 210 FL GCTL 70 1 0.5 0.26
1,4-DICHLOROBENZENE 106-46-7 0.43 USEPA TAPWATER 0.1 1 0.5 0.24
2-BUTANONE 78-93-3 4,200 FL GCTL 1,400 5 2.5 1.31
2-HEXANONE 591-78-6 47 USEPA TAPWATER 16 5 2.5 1.7
4-METHYL-2-PENTANONE 108-10-1 560 FL GCTL 190 5 2.5 1.32
ACETONE 67-64-1 6,300 FL GCTL 2,100 5 2.5 2.21
BENZENE 71-43-2 0.41 USEPA TAPWATER 0.1 1 0.5 0.26
BROMODICHLOROMETHANE 75-27-4 0.12 USEPA TAPWATER 0.04 1 0.5 0.33
BROMOFORM 75-25-2 4.4 FL GCTL 1 1 0.5 0.23
BROMOMETHANE 74-83-9 8.7 USEPA TAPWATER 3 2 1 0.49
CARBON DISULFIDE 75-15-0 700 FL GCTL 230 1 0.5 0.25
CARBON TETRACHLORIDE 56-23-5 0.44 USEPA TAPWATER 0.1 1 0.5 0.22
CHLOROBENZENE 108-90-7 91 USEPA TAPWATER 30 1 0.5 0.22
CHLORODIBROMOMETHANE 124-48-1 0.15 USEPA TAPWATER 0.05 1 0.5 0.3
CHLOROETHANE 75-00-3 12 FL GCTL 4 2 1 0.55
CHLOROFORM 67-66-3 0.19 USEPA TAPWATER 0.06 1 0.5 0.32
CHLOROMETHANE 74-87-3 2.7 FL GCTL 0.9 2 1 0.36
CIS-1,2-DICHLOROETHENE 156-59-2 70 FL GCTL 23 1 0.5 0.21
CIS-1,3-DICHLOROPROPENE 10061-01-5 0.43 USEPA TAPWATER 0.1 1 0.5 0.19
CYCLOHEXANE 110-82-7 13,000 USEPA TAPWATER 4,300 1 0.5 0.31
DICHLORODIFLUOROMETHANE 75-71-8 390 USEPA TAPWATER 130 2 1 0.24
ETHYLBENZENE 100-41-4 15 USEPA TAPWATER 0.5 1 0.5 0.21
ISOPROPYLBENZENE 98-82-8 0.8 FL GCTL 0.3 1 0.5 0.23
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Katahdin

Project
Analyte an/?ser PSL (ug/L) | PSL Reference | Quantitation LOQ LOD MDL
Limit Goal | (ug/L) (ug/L) (ug/L)
(ug/L)
METHYL ACETATE 79-20-9 3,000 FL GCTL 1,000 1 05 053
METHYL CYCLOHEXANE 108-87-2 NC None NC 1 05 0.3
METHYL TERT-BUTYL ETHER 1634-04-4 12 USEPA TAPWATER 4 1 0.5 0.36
METHYLENE CHLORIDE 75-09-2 4.8 USEPA TAPWATER 2 5 25 1.13
STYRENE 100-42-5 100 FL GCTL 33 1 0.5 0.23
TETRACHLOROETHENE 127-18-4 0.11 USEPA TAPWATER 0.04 1 05 0.4
TOLUENE 108-88-3 40 FL GCTL 13 1 0.5 0.27
TOTAL XYLENES 1330-20-7 20 FL GCTL 7 3 15 0.25
TRANS-1,2-DICHLOROETHENE 156-60-5 100 FL GCTL 33 1 05 0.25
TRANS-1,3-DICHLOROPROPENE 10061-02-6 NC None NC 1 05 0.2
TRICHLOROETHENE 79-01-6 2 USEPA TAPWATER 0.7 1 0.5 0.28
TRICHLOROFLUOROMETHANE 75-69-4 1,300 USEPA TAPWATER 430 2 1 0.24
VINYL CHLORIDE 75-01-4 0.016 USEPA TAPWATER 0.005 2 1 0.25

Project Screening Level Reference:
Groundwater Cleanup Target Levels).

USEPA TAPWATER (USEPA Regions 3, 6, and 9 RSLs for Tapwater), FL GCTL (Chapter 62-777, F.A.C.,

Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties section

of the Risk Assessment.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”

(FDEP, 2004).
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Matrix: Groundwater

Analytical Group: SVOCs (including Low Level PAHs by SIM %)

Project Katahdin
CAS Quantitation
Analyte Number PSL (ug/L) | PSL Reference Limit Goal LOQ LOD MDL
(ug/L) (ug/L) (ug/L) (ugit)

1,1-BIPHENYL 92-52-4 0.5 FL GCTL 0.2 10 7.5 2.7
2,4,5-TRICHLOROPHENOL 95-95-4 1 FL GCTL 0.3 25 18.75 3.6
2,4,6-TRICHLOROPHENOL 88-06-2 3.2 FL GCTL 1 10 7.5 2.7
2,4-DICHLOROPHENOL 120-83-2 0.3 FL GCTL 0.1 10 7.5 3
2,4-DIMETHYLPHENOL 105-67-9 140 FL GCTL 47 10 75 44
2,4-DINITROPHENOL 51-28-5 14 FL GCTL 5 25 18.75 1
2,4-DINITROTOLUENE 121-14-2 0.05 FL GCTL 0.02 10 75 2.2
2,6-DINITROTOLUENE 606-20-2 0.05 FL GCTL 0.02 10 7.5 2
2-CHLORONAPHTHALENE 91-58-7 560 FL GCTL 190 10 75 2.9
2-CHLOROPHENOL 95-57-8 35 FL GCTL 12 10 0.1 32
2-METHYLNAPHTHALENE (1) 91-57-6 28 FL GCTL 9 0.2 0.1 0.077
2-METHYLPHENOL 95-48-7 35 FL GCTL 12 10 75 3.8
2-NITROANILINE 88-74-4 21 FL GCTL 7 2 18.75 18
2-NITROPHENOL 88-75-5 NC None NC 10 7.5 2.7
3,3"-DICHLOROBENZIDINE 91-94-1 0.08 FL GCTL 0.03 10 75 11
3-NITROANILINE 99-09-2 1.7 FL GCTL 0.6 25 18.75 15
4,6-DINITRO-2-METHYLPHENOL 534-52-1 2.9 USEPA TAPWATER 1 25 18.75 2
4-BROMOPHENYL PHENYL ETHER 101-55-3 NC None NC 10 75 19
4-CHLORO-3-METHYLPHENOL 59-50-7 63 FL GCTL 21 10 7.5 3.6
4-CHLOROANILINE 106-47-8 0.34 USEPA TAPWATER 0.1 10 7.5 1.9
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 NC None NC 10 7.5 2.2
4-METHYLPHENOL 106-44-5 35 FL GCTL 1 10 7.5 5.6
4-NITROANILINE 100-01-6 1.7 FL GCTL 0.6 25 18.75 1.6
4-NITROPHENOL 100-02-7 56 FL GCTL 19 25 18.75 18
ACENAPHTHENE (1) 83-32-9 20 FL GCTL 7 0.2 0.1 0.064
ACENAPHTHYLENE (1) 208-96-8 210 FL GCTL 70 0.2 0.1 0.054
ACETOPHENONE 98-86-2 700 FL GCTL 230 10 7.5 39
ANTHRACENE (1) 120-12-7 2,100 FL GCTL 700 0.2 0.1 0.044
ATRAZINE 1912-24-9 0.29 USEPA TAPWATER 0.1 10 7.5 33
BENZALDEHYDE 100-52-7 700 FL GCTL 230 10 75 1
BENZO(A)ANTHRACENE (1) 56-55-3 0.029 USEPA TAPWATER 0.01 0.2 0.1 0.046
BENZO(A)PYRENE (1) 50-32-8 0.0029 USEPA TAPWATER 0.001 0.2 0.1 0.066
BENZO(B)FLUORANTHENE (1) 205-99-2 0.029 USEPA TAPWATER 0.01 0.2 0.1 0.089
BENZO(G,H,)PERYLENE (1) 191-24-2 210 FL GCTL 70 0.2 0.1 0.065
BENZO(K)FLUORANTHENE (1) 207-08-9 0.29 USEPA TAPWATER 0.1 0.2 0.1 0.049
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Project Katahdin
CAS Quantitation
Analyte Number | PSt (ug/L) | PSL Reference Limit Goal LOQ LOD MDL
(ug/L) (ug/L) (ug/L) (ug/L)

BIS(2-CHLOROETHOXY)METHANE 111-91-1 110 USEPA TAPWATER 37 10 7.5 2.1
BIS(2-CHLOROETHYL)ETHER 111-44-4 0.012 USEPA TAPWATER 0.004 10 7.5 2
BIS(2-CHLOROISOPROPYL)ETHER 39638-32-9 0.5 FL GCTL 0.2 10 7.5 2.1
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 438 USEPA TAPWATER 2 10 7.5 18
BUTYL BENZYL PHTHALATE 85-68-7 35 USEPA TAPWATER 12 10 7.5 19
CAPROLACTAM 105-60-2 18,000 USEPA TAPWATER 6,000 10 7.5 0.4
CARBAZOLE 86-74-8 18 FL GCTL 0.6 10 75 2.1
CHRYSENE (1) 218-01-9 2.9 USEPA TAPWATER 1 0.2 0.1 0.036
DIBENZO(A,H)ANTHRACENE (1) 53-70-3 0.0029 USEPA TAPWATER 0.001 0.2 0.1 0.07
DIBENZOFURAN 132-64-9 28 FL GCTL 9 10 7.5 16
DIETHYL PHTHALATE 84-66-2 5,600 FL GCTL 1,900 10 7.5 2
DIMETHYL PHTHALATE 131-11-3 70,000 FL GCTL 23,000 10 7.5 2
DI-N-BUTYL PHTHALATE 84-74-2 700 FL GCTL 230 10 7.5 2.5
DI-N-OCTYL PHTHALATE 117-84-0 140 FL GCTL 47 10 7.5 18
FLUORANTHENE (1) 206-44-0 280 FL GCTL 93 0.2 0.1 0.073
FLUORENE (1) 86-73-7 280 FL GCTL 93 0.2 0.1 0.061
HEXACHLOROBENZENE 118-74-1 0.042 USEPA TAPWATER 0.01 10 75 2.1
HEXACHLOROBUTADIENE 87-68-3 0.4 FL GCTL 0.1 10 75 18
HEXACHLOROCYCLOPENTADIENE 77-47-4 50 FL GCTL 17 10 7.5 12
HEXACHLOROETHANE 67-72-1 2.5 FL GCTL 0.8 10 7.5 2.3
INDENO(1,2,3-CD)PYRENE (1) 193-39-5 0.029 USEPA TAPWATER 0.01 0.2 0.1 0.052
ISOPHORONE 78-59-1 37 FL GCTL 12 10 7.5 17
NAPHTHALENE (1) 91-20-3 0.14 USEPA TAPWATER 0.05 0.2 0.1 0.064
NITROBENZENE 98-95-3 0.12 USEPA TAPWATER 0.04 10 75 3.1
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 0.005 FL GCTL 0.002 10 7.5 19
N-NITROSODIPHENYLAMINE 86-30-6 7.1 FL GCTL 2 10 7.5 3.7
PENTACHLOROPHENOL 87-86-5 0.56 USEPA TAPWATER 0.2 25 18.75 2.3
PHENANTHRENE (1) 85-01-8 210 FL GCTL 70 0.2 0.1 0.051
PHENOL 108-95-2 10 FL GCTL 3 10 7.5 18
PYRENE (1) 129-00-0 210 FL GCTL 70 0.2 0.1 0.059

(1) 8270D SIM SOP will be utilized for low level PAHs.
Project Screening Level Reference:
Groundwater Cleanup Target Levels).

USEPA TAPWATER (USEPA Regions 3, 6, and 9 RSLs for Tapwater), FL GCTL (Chapter 62-777, F.A.C.,

Bolded compounds indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision
making if results less than the LOQ are "J" qualified and their impact on the attainment of project objectives will be described in the uncertainties section

of the Risk Assessment.

Shaded and Bold compounds indicate the PSL is less than the LOD. The Partnering Team has agreed to replace the PSLs with the laboratory LOQs
for decision making purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits”

(FDEP, 2004).

BpLI0|4 ‘OIAUOSHOE[ (UOITRI0T 3lS

B|IIAUOSNOBL SVYN ‘G DSd :dWeN 108[0id/eweN a)s

110Z KB\ :areq uoisinay
| “JIaqunN uolsinay

ue|d sisAjeuy pue Buijdwes o1j199ds-108(01d

uonebiiseAu| [eIpaway 3111



¥0LOXVrolL

cl

6LAIM 010

Matrix: Groundwater
Analytical Group: TRPH

Project Project QUZLCEJi'facttion Katahdin
Analyte Nucnét?er Sch:\?gllsng Screening Level Limit Goal LOQ LOD MDL
(ug/L) Reference (uglL) (ug/L) (ug/L) (ug/L)
TPH (C08-C40) NA 5,000 FL GCTL 1,700 75 38 9.1

Project Screening Level Reference:
Groundwater Cleanup Target Levels).

USEPA TAPWATER (USEPA Regions 3, 6, and 9 RSLs for Tapwater), FL GCTL (Chapter 62-777, F.A.C.,
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SAP Worksheet #16 — Project Schedule / Timeline Table

(UFP-QAPP Manual Section 2.8.2)

Dates (MM/DD/YY)

Activities Organization Anticipated Anticipated Date of Deliverable Deliverable Due
Date(s) . Date
S\ Completion
of Initiation
Field Team Mobilization Tetra Tech 05/04/11 05/05/11 NA NA
Phase | Soil, Well Installaftions and Tetra Tech 05/05/11 05/13/11 Team Da_ta 7/19/11
Groundwater Sampling Presentation
Phase Il Ground Water Investigation Tetra Tech 06/27/12 07/4/11 Team Da_ta 10/11/11
Presentation
Phase Il Well Installations Tetra Tech 07/11/11 07/29/11 Team Data 1/10/12
Presentation
Demobilization Tetra Tech 08/01/11 08/01/11 NA NA
RI Report Draft Submittal Tetra Tech 08/01/11 09/29/11 Report Draft 09/30/11

Submittal
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #17 — Sampling Design and Rationale
(UEP-QAPP Manual Section 3.1.1)

The proposed groundwater and soil sampling locations for PSC 45 were chosen based on the current
understanding of site-specific conditions and the need to collect data that will help to delineate

contamination in soil and groundwater and evaluate human health risks as described in Worksheet #11.

Mobilization will occur in the spring of 2011. The groundwater and soil sampling activities will occur within
a 20-day period. Demobilization will occur when the field crew leaves the site on or before the 21st day of
field activity (see Worksheet #16).

The SOPs are listed in Worksheet #14. Activities at PSC 45 will follow FDEP SOP FS 2200 for
groundwater sampling and FDEP SOP FS 3000 for soil samples (FDEP, 2008).

17.1 SOIL SAMPLING

The target analytes associated with the soil samples are presented in Worksheet #15. The Analytical
Method/SOPs are identified in Worksheet #23. The number of QC samples is presented in
Worksheet #20.

Soil samples from 10 locations will be collected from one soil horizon (see Worksheet #11,
Worksheet #18, and Figure 17-1). The sampling intervals will be from zero (0) to six (6) inches, to
approximately the top of the water table plus 2 feet. This approach yields 10 soil samples. Field QC
samples will be collected including a minimum of one Field Duplicate, one sample for Matrix Spike/Matrix
Spike Duplicate (MS/MSD) analysis (or MS/sample duplicate for metals), and one Equipment Rinsate
Blank.

17.2 MONITORING WELL GROUNDWATER SAMPLING

The monitoring wells will be developed to remove fine sediment from around the screened interval of the
well. Wells will be developed by pumping using either a submersible pump or peristaltic pump. Field
parameters (pH, temperature, turbidity, and specific conductance) will be measured at equally-spaced
time intervals during well development. Wells will be developed a maximum of one hour or until the field
measurements become stable and the development water is visibly clear. Water quality stabilization will

be determined using the following criteria:

e Temperature + 0.2 degrees °C

e pH+ 0.2 standard units

10JAX0104 74 CTO JM19



Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

e Specific conductivity + 5 percent of reading

The data will be recorded on a monitoring well development record (see Appendix C). No sooner than
24 hours after development, groundwater samples will be collected from monitoring wells in general
accordance with to FDEP SOP 001/01 FS2200: Groundwater Sampling and FS1000. Prior to obtaining
samples, synoptic water levels and total well depths will be measured and recorded on a groundwater
level measurement sheet (see Appendix C). A second round of water levels will be collected no sooner

than one month later and submitted on a separate field data sheet.

The wells will be purged using a peristaltic pump using low flow quiescent purging techniques per FDEP
SOPs. The data will be recorded on a low flow purge data sheet (see Appendix C). Depending on the
groundwater parameters, up to five well volumes may be purged. If wells are purged dry with less than
one well volume removed, the water level in the well will be allowed to recover enough to collect three
field readings (pH, temperature, turbidity, dissolved oxygen, and specific conductance) prior to collecting
a water sample. If the well does not purge dry using the low flow purging technique, groundwater
characteristics will be taken (per FDEP SOP FS 2210) after each well volume of water is purged, or at
2-to 10-minute intervals, depending on the flow rate. Stabilization will be defined according to the

following scenarios:

3) When purging a well that has a partially submerged well screen, a minimum of one well volume will
be purged prior to collecting measurements of field parameters listed below. If the well screen is fully
submerged, then a minimum of one volume of the pump, associated tubing, and flow cell will be
purged prior to collecting field parameters listed below. Purging will be considered complete when
three consecutive measurements in which the field parameters are within the desired limits as shown

below.

e Temperature £0.2° C

e pH 0.2 Standard Units

e Specific Conductivity + 5 percent of reading

o Dissolved oxygen is not greater than 20 percent of saturation at the field measured temperature
e Turbidity is not greater than 20 NTUs

4) When purging a well and the stabilization described in 1) above cannot be achieved, three

consecutive measurements of the following parameters are required:

. Dissolved oxygen + 0.2 mg/L or 10 percent, whichever is greater
. Temperature £ 0.2° C

. pH + 0.2 Standard Units.

. Specific Conductivity = 5 percent of reading
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation

Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011
. Turbidity £ 5 NTUs or 10 percent, whichever is greater

If stabilization is not achieved, five screen volumes must be removed prior to samples being collected in
the appropriate sample containers. Samples to be analyzed for volatile constituents will be collected first
and immediately sealed in 40-milliliter vials so that no headspace exists. The data acquired during

sampling will be recorded on a groundwater sample log sheet (see Appendix C).

Since data obtained from groundwater during the SA did not include all constituents detected in soils, a
shallow groundwater monitoring well will be installed at the immediate downgradient edge of the former
disposal pit for the purpose of determining if groundwater is impacted as a result of contamination bound
up in shallow soils. The monitoring well will be a 2-inch inside diameter, Schedule 40 flush-joint PVC riser
and flush-joint 0.010-inch factory-slotted well screen, installed using DPT techniques. The monitoring
well will be developed and sampled for the full range of constituents analyzed in soil including metal,
PCB, TRPH, VOC, and SVOC constituents as show in Worksheet #18.

17.2 DPT GROUNDWATER SAMPLING

The target analytes associated with the DPT groundwater samples will be determined after completion of
Phase |. The appropriate analyses as determined from Phase | will be selected from the groundwater
monitoring analyses that are presented in Worksheet #15. The Analytical Method/SOPs are identified in
Worksheet #23 will be used for the appropriate analyses. The number of QC samples is presented in
Worksheet #20.

Groundwater samples, at each of 7 borings installed by DPT (see Worksheet #11, Worksheet #18, and
Figure 17-2) will be collected from 4 intervals, yielding a total of 28 groundwater samples. Field QC
samples will be collected, including 2 samples for MS/MSD analysis (or MS/sample duplicate for metals),
3 VOC Trip Blanks, and 2 Equipment Rinsate Blanks.
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SAP Worksheet #18 — Sampling Locations and Methods/SOP Requirements Table
(UEP-QAPP Manual Section 3.1.1)

SAP Worksheet #18.1 —Groundwater Sampling Locations and Methods/SOP Reguirements Table

Sampling
Location

Identification (ID)
Number

Matrix

Depth (feet)

Analytical
Group

Number of
Samples
(identify field
duplicates)

Sampling SOP
Reference

GROUNDWATER SAMPLES DPT

JAX45-DPT12

JAX45-DPT12-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT12

JAX45-DPT12-20-Date

Water

20-24

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT12

JAX45-DPT12-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

1 + duplicate

FS 1000, FS 2000,
and FS 2200

JAX45-DPT12

JAX45-DPT12-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT13

JAX45-DPT13-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

BpLOo|H ‘OJ[IAUOS)O.l :U0IBI0T 3S

||IAUOSHOEl SYN ‘Gt DSd dWeN 103[oid/oweN ais
ue|d sisAfeuy pue Buljdwes a1199ds-109(04d

1102 |udy :21eq uoIsIAay
uonebiseAu| [eipaway 3111

| 1laquinN uolsinay



¥0L0XVrolL

08

6LAIM 01D

Sampling
Location

Identification (ID)
Number

Matrix

Depth (feet)

Analytical
Group

Number of
Samples
(identify field
duplicates)

Sampling SOP
Reference

JAX45-DPT13

JAX45-DPT13-20-Date

Water

20- 24

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

1

FS 1000, FS 2000,
and FS 2200

JAX45-DPT13

JAX45-DPT13-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT13

JAX45-DPT13-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT14

JAX45-DPT14-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT14

JAX45-DPT14-20-Date

Water

20-24

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT14

JAX45-DPT14-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000,FS 2000, and
FS 2200

JAX45-DPT14

JAX45-DPT14-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHs, PCBs,
Metals, and
TRPH

FS 1000,FS 2000, and
FS 2200
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Sampling
Location

Identification (ID)
Number

Matrix

Depth (feet)

Analytical
Group

Number of
Samples
(identify field
duplicates)

Sampling SOP
Reference

JAX45-DPT15

JAX45-DPT15-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

1

FS 1000,FS 2000, and
FS 2200

JAX45-DPT15

JAX45-DPT15-20-Date

Water

20- 24

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT15

JAX45-DPT15-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT15

JAX45-DPT15-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT16

JAX45-DPT16-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT16

JAX45-DPT16-20-Date

Water

20- 24

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT16

JAX45-DPT16-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200
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Sampling
Location

Identification (ID)
Number

Matrix

Depth (feet)

Analytical
Group

Number of
Samples
(identify field
duplicates)

Sampling SOP
Reference

JAX45-DPT16

JAX45-DPT16-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

1

FS 1000, FS 2000,
and FS 2200

JAX45-DPT17

JAX45-DPT17-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT17

JAX45-DPT17-20-Date

Water

20- 24

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT17

JAX45-DPT17-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT17

JAX45-DPT17-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT18

JAX45-DPT18-12-Date

Water

12-16

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT18

JAX45-DPT18-20-Date

Water

20- 24

VOCs, SVOCs,
Low Level
PAHs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200
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Sampling
Location

Identification (ID)
Number

Matrix

Depth (feet)

Analytical
Group

Number of
Samples
(identify field
duplicates)

Sampling SOP
Reference

JAX45-DPT18

JAX45-DPT18-40-Date

Water

4044

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

1

FS 1000, FS 2000,
and FS 2200

JAX45-DPT18

JAX45-DPT18-60-Date

Water

60-64

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

GROUNDWATER SAMPLES MONITORING WELLS

JAX45-GW-
MWO1

JAX45-GW-MWO01-Depth-
Date

Water

TBD?

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-GW-
MwWO02

JAX45-GW-MWO02-Depth-
Date

Water

TBD?

VOCs, SVOCs,
Low Level
PAHs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

FIELD DUPLICATES DPT

JAX45-DPT-
DUPO1

JAX45-DPT-DUPO1-
Depth-Date

Water

TBD?

VOCs, SVOCs,
Low Level
PAHs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

JAX45-DPT-
DUP02

JAX45-DPT-DUP02-
Depth-Date

Water

TBD?

VOCs, SVOCs,
Low Level
PAHSs, PCBs,
Metals, and
TRPH

FS 1000, FS 2000,
and FS 2200

BpLOo|H ‘OJ[IAUOS)O.l :U0IBI0T 3S

||IAUOSHOEl SYN ‘Gt DSd dWeN 103[oid/oweN ais
ue|d sisAfeuy pue Buljdwes a1199ds-109(04d

1102 |udy :21eq uoIsIAay
uonebiseAu| [eipaway 3111

| 1laquinN uolsinay



¥0L0XVrolL

¥8

6LAIM 01D

Sampling Identification (ID) Matrix Depth (feet) Analytical Number of Sampling SOP
Location Number Group Samples Reference
(identify field
duplicates)
FIELD DUPLICATE MONITORING WELLS
JAX45-GW- JAX45-GW-DUPO01-Depth- Water TBD? VOCs, SVOCs, 1 FS 1000, FS 2000,
DUPO1 Date Low Level and FS 2200
PAHs, PCBs,
Metals, and
TRPH

In general, groundwater samples will be collected from the intervals as shown. The actual sampling interval location is subject to change

based on the lithology boring data.

collected from the interval immediately above it. The boring will not be advanced through a significant clay unit.

To be determined.

If any significant clay units (greater than 2-feet thick) are found, then a groundwater sample will be
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SAP Worksheet #18.2 —Soil Sampling Locations and Methods/SOP Requirements Table

Sampling Identification (ID) Matrix Depth Analytical Group Number of Sampling SOP
Location Number (feet) Samples Reference
(identify field
duplicates)

JAX45-SB05 JAX45-SB05-SB-Date Soil 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,

table plus PCBs, Metals, FS 3000 or Tetra

2 feet and TRPH Tech SOP SA 2.5
JAX45-SB06 JAX45-SB06-SB-Date Soil 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,

table plus PCBs, Metals, FS 3000 or Tetra

2 feet and TRPH Tech SOP SA 2.5
JAX45-SB07 JAX45-SB07-SB-Date Soil 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHs, SA-6.3, SA-7.1,

table plus PCBs, Metals, FS 3000 or Tetra

2 feet and TRPH Tech SOP SA 2.5
JAX45-SB08 JAX45-SB08-SB-Date Soil 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,

table plus PCBs, Metals, FS 3000 or Tetra

2 feet and TRPH Tech SOP SA 2.5
JAX45-SB09 JAX45-SB09-SB-Date Soil 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,

table plus PCBs, Metals, FS 3000 or Tetra

2 feet and TRPH Tech SOP SA 2.5
JAX45-SB10 JAX45-SB10-SB-Date Soil 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,

table plus PCBs, Metals, FS 3000 or Tetra

2 feet and TRPH Tech SOP SA 2.5
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Sampling Identification (ID) Matrix Depth Analytical Group Number of Sampling SOP
Location Number (feet) Samples Reference
(identify field
duplicates)
JAX45-SB11 JAX45-SB11-SB-Date Sail 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,
table plus PCBs, Metals, FS 3000 or Tetra
2 feet and TRPH Tech SOP SA 2.5
JAX45-SB12 JAX45-SB12-SB-Date Sail 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,
table plus PCBs, Metals, FS 3000 or Tetra
2 feet and TRPH Tech SOP SA 2.5
JAX45-SB13 JAX45-SB13-SB-Date Soil Oto 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHSs, SA-6.3, SA-7.1,
table plus PCBs, Metals, FS 3000 or Tetra
2 feet and TRPH Tech SOP SA 2.5
JAX45-SB14 JAX45-SB14-SB-Date Sail 0to 2, VOCs, SVOCs, 1 CT-04, CT-05,
Top of water | Low Level PAHs, SA-6.3, SA-7.1,
table plus PCBs, Metals, FS 3000 or Tetra
2 feet and TRPH Tech SOP SA 2.5
FIELD DUPLICATES - SOIL
JAX45-SB- JAX45-DUP01-Date Sall TBD VOCs, SVOCs, 1 CT-04, CT-05,
DUPO1 Low Level PAHSs, SA-6.3, SA-7.1,
PCBs, Metals, FS 3000 or Tetra
and TRPH Tech SOP SA 2.5
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SAP Worksheet #19 — Analytical SOP Requirements Table

(UFP-QAPP Manual Section 3.1.1)

Maximum Holding

Analytical Analytical and Containers Sample Preservation Time
Matrix Preparation Method / (number, size, Volume ) .
Group SOP Reference! and t . Requirements (preparation /
ype) (units) X
analysis)
Sail VOCs SW846 5035, 8260B / Three terra cores 5¢ Sodium bisulfate / 48 hours from
CA-202, CA-214 sample vials (each) methanol/ water and | sampling to
[5 gram (g) size] freeze to -10 °C preparation, 14 days
to analysis
Groundwater VOCs SW846 5030, 82608 / Three 40 mL 40 mL Hydrochloric acid 14 days to analysis
and Aqueous CA-202 glass vials (HCI) to pH<2; Cool to
QC Samples 0to6°C;no
headspace
Sall SVOCs SW846 3545A, 3550C, One 8-ounce 3049 Coolto0to 6 °C 14 days to extract / 40
(including 8270D, 8270D SIM / (oz) wide-mouth days from extraction
PAHSs by CA-213, CA-226, CA-512, | glass jar to analysis
SIM) CA-526
Groundwater SVOCs SW846 3510C, 3520C, Two 1 Liter (L) 1L Coolto0to 6 °C 7 days to extract / 40
and Aqueous (including 8270D, 8270D SIM / amber glass days from extraction
QC Samples PAHs by CA-213, CA-226, CS-502 | bottles to analysis
SIM)
Sail PCBs SW846 3540C, 3545A, One 8 oz wide- 30g Coolto0to6 °C 14 days to extract / 40
3550C, 8082A / CA-329, mouth glass jar days from extraction
CA-500, CA-524, CA-537 to analysis
Groundwater PCBs SW846 3510C, 3520C Two 1 L amber 1L Coolto0to6 °C 7 days to extract / 40
and Aqueous 8082A / CA-329, CA-515 glass bottles days from extraction
QC Samples to analysis
Sail Metals SW846 3050B, 6010C, One 4 oz wide- 2g/0.3g | Coolto0to6°C 6 months to analysis
(Including 7471A | CA-605, CA-608, | mouth glass jar for for all except mercury;
Mercury) CA-611 mercury mercury is 28 days to
analysis.
Groundwater Metals SW846 3010A, 6010C, One 1 L High 200 mL Nitric acid to pH <2; 6 months to analysis
and Aqueous (Including 7470A / CA-604, CA-608, | Density Coolto 0to6 °C for all except mercury;
QC Samples Mercury) CA-615 Polyethylene mercury is 28 days to
bottle analysis.
Sall TRPH FL-PRO?/ CA-333 One 4 oz glass 3049 Coolto0to 6 °C 7 days until extraction,

jar

40 days to analysis
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Maximum Holding

Analvtical Analytical and Containers Sample Preservation Time
Matrix y Preparation Method / (number, size, Volume . :
Group 1 . Requirements (preparation /
SOP Reference and type) (units) .
analysis)
Groundwater TRPH FL-PRO?/ CA-333 1,000 mL Two 1-L | HCl to pH <2; 7 days until
and Aqueous glass amber| Coolto 0to 6 °C extraction/40 days to
QC Samples bottles analysis

1 Laboratory SOPs are subject to revision and updates during duration of the project. The laboratory will use the most current revision of
the SOP at the time of analysis.

2 FL-PRO - Florida Residual Petroleum Organic Method
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SAP Worksheet #20 — Field Quality Control Sample Summary Table
(UEP-QAPP Manual Section 3.1.1)

Matrix

Analytical
Group

No. of
Sampling
Locations®

No. of Field
Duplicates

No. of
MS/MSDs?

No. of
Field
Blanks

No. of
VOC
Trip

Blanks®

No. of
Equip.
Blanks*

Total
No. of
Samples
to Lab

Groundwater

VOCs,
SVOCs,Low
Level PAHs,

PCBs, Metals,
and TRPH

28

2/2

2

35

Soil

VOCs,
SVOCs,Low
Level PAHs

PCBs, Metals,
and TRPH

10

17

NA

12

1 If samples will be collected at different depths at the same location, count each discrete sampling depth as a separate

sampling location or station.

2 Although the MS/MSD (or MS/sample duplicate for metals) are not typically considered field QC samples and are not

included in the “Total No. of Samples to Lab”, they are included here because location determination is often

established in the field.

3 Trip Blanks will only be analyzed for VOCs and will only be submitted with groundwater samples (one per cooler of
aqueous VOC samples).

4 Equipment Rinsate Blanks may not be necessary if the samples are collected using dedicated sampling equipment or
if there is no equipment used to collect the samples.
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SAP Worksheet #21 — Project Sampling SOP References Table
(UEP-QAPP Manual Section 3.1.2)

Reference Title, Revision Date and/or Originating Equipment Type Modified for Comments
Number Number?! Organization Project
of Work?
Sampling (Y/N)
SOP
Sample Nomenclature Tetra Tech
CT-04 (Revision 2, 03/09/09) NA N
CT-05 Database Records and Quality
Assurance (Revision 2, Tetra Tech NA N
01/29/01)
Groundwater March 31, 2008
FS 2200 (Effective 12/3/08) FDEP NA N
Soil March 31, 2008 (Effective
FS 3000 12/3/08) FDEP NA N
. . Equipment supply and
Field Planning and .
FM 1000 Mobilization gDecember 2008 FDEP preparahon and a_ssemble N SOPs are included in
’ field record supplies. Appendix C.
Field Quality Control
FQ 1000 Requirements, December 2008 FDEP NA N
Field Testing General
FT 1000 (12/3/08) FDEP NA N
Instruments capable of
FT 1100 Field pH (12/3/08) FDEP measuring Hydrogen lon N
Activity (pH)
. o Instruments capable of
FT 1200 '(:1";'/%/(3)‘8’;30""0 Conductance FDEP measuring Specific N
Conductance (Conductivity)
FT 1300 Field Salinity (12/3/08) FDEP Instruments capable of N
measuring Salinity
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Reference Title, Revision Date and/or Originating Equipment Type Modified for Comments
Number Number?! Organization Project
of Work?
Sampling (Y/N)
SOP
FT 1500 Field Dissolved Oxygen FDEP Instruments capable of N
(12/3/08) measuring temperature
FT 1600 Field Turbidity (12/3/08) FDEP Instruments capable of N
measuring dissolved
oxygen
SA-1.1 Site Reconnaissance, Revision | Tetra Tech Safety equipment, maps, N
7, April 2008 geologic tools, monitoring
equipment, marking items,
and field notebooks
SA-2.2 Air Monitoring and Sampling Tetra Tech Photo lonization Detector N
(PID) or Flame lonization
Detector (FID) SOPs are included in
: , . Appendix C.
SA-2.5 Direct Push Technology Tetra Tech Sampling kit, macrocore N
(Geoprobe®/Hydropunch™), sampler, probe sampling
Revision 3, September 2003 adapters, roto hammer with
bit
SA-6.1 Non-Radiological Sample Tetra Tech Sample Bottle Ware, N
Handling Packaging Material,
Revision 3, February 2004 Shipping Materials
SA-6.3 Field Documentation Tetra Tech Field Logbook, Field N
Revision 3, 03/09/09) Sample Forms, Boring Logs
SA-7.1 Decontamination of Field Tetra Tech Decontamination N
Equipment (Revision 6, Equipment (scrub brushes,
01/28/09) phosphate free detergent,
de-ionized water)

' FDEP Field SOPs can be obtained at the following website: http://www.dep.state.fl.us/labs/qa/sops.htm
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SAP Worksheet #22 — Field Equipment Calibration, Maintenance, Testing, and Inspection Table
(UEP-QAPP Manual Section 3.1.2.4)

Field Activity* Frequency Acceptance Corrective Responsible SOP Comments
Equipment Criterion Action Person Reference®?
Disposable Inspection Per Use NA Replace Tetra Tech FS 3000 None
Hand Trowel — FOL or
Soil Sampling designee
PID Visual Daily, before Manufacturer’s Replace Tetra Tech SA-2.2, None
Inspection, use Guidance FOL or Manufacturer’s
Calibration designee Guidance
GPS Positioning Beginning and | Accuracy: sub- | Wait for better | Tetra Tech SOP-01 None
end of each meter signal, replace | FOL or
day used horizontal unit, or choose | designee
dilution of alternate
precision location
(HDOP)< 3, technique
number of

satellites must
be at least six

1 Activities may include calibration, verification, testing, maintenance, and/or inspection.

2 Specify the appropriate reference letter or number from the Project Sampling SOP References Table (Worksheet #21).

3 FDEP Field SOPs can be obtained at the following website: http://www.dep.state.fl.us/labs/qa/sops.htm
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SAP Worksheet #23 — Analytical SOP References Table
(UEP-QAPP Manual Section 3.2.1)

Definitive Modified
Laboratory Title, Revision Date, and / or or Matrix and Organlza_tlon fo_r
SOP Number Screenin Analvtical Grou Instrument Performing Project
Number Data 9 y P Analysis Work?*
(Y/N)
CA-202 Analysis of VOCs Using Purge and Definitive Saill, GC/MS Katahdin N
Trap Gas Chromatography/Mass Groundwater, and
Spectrometer (GC/MS): SW-846 Aqueous QC
Method 8260, 04/10, Revision 11. Samples - VOCs
CA-213 Analysis of SVOCs using SW 846 Definitive Soil, GC/MS Katahdin N
Method 8270 — Modified For Selected Groundwater, and
lon Monitoring (SIM), 04/10, Aqueous QC
Revision 8. Samples - Low
Level PAHs
CA-214 Closed-System Purge-And-Trap And Definitive Soil - VOCs TEKMAR, ARCON, Katahdin N
Extraction For Volatile Organics In ENCON
Soil And Waste Samples Using
SW846 Method 5035, 09/08, Revision
5.
CA-226 Analysis of SVOCs using Capillary Definitive Saill, GC/MS Katahdin N
Column GC/MS: SW-846 Method Groundwater, and
8270D, 08/09, Revision 1. Aqueous QC
Samples - SVOCs
CA-329 Analysis of PCBs as Total Aroclors By Definitive Soil, GC/ECD Katahdin Y —final
Gas Chromatography/Electron Groundwater, and extract
Capture Detector (GC/ECD): SW-846 Aqueous QC volume of
Method 8082, 04/10, Revision 11. Samples - PCBs 2mL
CA-333 Determination of Petroleum Range Definitive Saill, Gas Katahdin N
Organics using Florida Department of Groundwater, and Chromatography/
Environmental Protection Method FL- Aqueous QC Flame lonization

PRO, 09/08, Revision 4.

Samples - TRPH

Detector (GC/FID)

BpLOo|H ‘OJ[IAUOS)O.l :U0IBI0T 3S

||IAUOSHOEl SYN ‘Gt DSd dWeN 103[oid/oweN ais
ue|d sisAfeuy pue Buljdwes a1199ds-109(04d

1102 |udy :21eq uoIsIAay
uonebiseAu| [eipaway 3111

| 1laquinN uolsinay



¥0L0XVrolL

¥6

6LAIM 01D

Definitive Modified
Laboratory Title, Revision Date, and / or or Matrix and Organlza_non fo_r
SOP . . Instrument Performing Project
Number Screening | Analytical Group . 1
Number Data Analysis Work?
(Y/N)
CA-500 Preparation of Sediment/Soil Samples Definitive Soil - Pesticides Sonicator Katahdin N
by Sonication using Method 3550 for and PCBs
Subsequent Pesticides/PCBs Extractions
Analysis, 02/09, Revision 6.
CA-502 Preparation of Aqueous Samples for Definitive Groundwater and Separatory Funnel, Katahdin N
Extractable Semivolatile Analysis, Aqueous QC Continuous liquid to
10/09, Revision 6. Samples - liquid extraction
SVOCs/ PAHs (CLLE)
Extractions
CA-512 Preparation of Sediment/Soil Samples Definitive Soil - Sonicator Katahdin N
by Sonication using Method 3550 for SVOCs/PAHs
Subsequent Extractable Semivolatiles Extractions
Analysis, 02/09, Revision 7.
CA-515 Preparation of Aqueous Samples for Definitive Groundwater and Separatory Funnel, Katahdin N
Pesticides/PCBs Analysis, 10/09, Aqueous QC CLLE
Revision 6. Samples - PCBs
Extractions
CA-524 Preparation of Sediment/Soil Samples Definitive Soil - PCBs Soxhlet Katahdin N
by Soxhlet Extraction using Method Extractions
3540 for Pesticide/PCB Analysis,
08/09, Revision 6.
CA-526 Preparation of Sediment/Soil Samples Definitive Soil - Soxhlet Katahdin N
by Soxhlet Extraction using Method SVOCs/PAHs
3540 For Subsequent Extractable Extractions
Semivolatile Analysis, 08/09, Revision
6.
CA-537 Preparation of Sediment/Soil and Definitive Soil - PCBs Accelerate Solvent Katahdin N
Tissue Samples by Accelerated Extractions Extraction

Solvent Extraction using Method 3545
for Subsequent Extractable Pesticide
and PCB Analysis, 08/09, Revision 2.
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Definitive Modified
Laboratory Title, Revision Date, and / or or Matrix and Organlza_tlon fo_r
SOP . . Instrument Performing Project
Number Screening | Analytical Group . 1
Number Data Analysis Work?
(Y/N)
CA-604 Acid Digestion of Aqueous Samples Definitive Groundwater and Block Digester Katahdin N
using USEPA Method 3010 for Aqueous QC
Inductively Coupled Plasma (ICP) Samples - Metals
Analysis of Total or Dissolved Metals, Digestion
04/10, Revision 5.
CA-605 Acid Digestion of Solid Samples using Definitive Soil - Metals Block Digester Katahdin N
USEPA Method 3050 For Metals Digestion
Analysis by ICP-Atomic Emission
Spectroscopy (AES) and Graphite
Furnace Atomic Absorption, 08/09,
Revision 4.
CA-608 Trace Metals Analysis by ICP-AES Definitive Soil, ICP-AES Katahdin N
using USEPA Method 6010, 06/10, Groundwater, and
Revision 11. Aqueous QC
Samples - Metals
CA-611 Digestion and Analysis of Solid Definitive Soil - Mercury Cold Vapor Atomic Katahdin N
Samples for Mercury By USEPA Absorption (CVAA)
Method 7471, 04/10, Revision 7.
CA-615 Digestion and Analysis of Aqueous Definitive Groundwater and CVAA Katahdin N
Samples for Mercury By USEPA Aqueous QC
Method 7470, 04/10, Revision 5. Samples -
Mercury
SD-902 Sample Receipt and Internal Control, Definitive Sample Receiving NA Katahdin N
08/09, Revision 8.
SD-903 Sample Disposal, 05/09, Revision 4. Definitive Sample Receiving NA Katahdin N

BpLOo|H ‘OJ[IAUOS)O.l :U0IBI0T 3S

||IAUOSHOEl SYN ‘Gt DSd dWeN 103[oid/oweN ais
ue|d sisAfeuy pue Buljdwes a1199ds-109(04d

1102 |udy :21eq uoIsIAay
uonebiseAu| [eipaway 3111

| 1laquinN uolsinay



¥0L0XVrolL

96

6LAIM 01D

SAP Worksheet #24 — Analytical Instrument Calibration Table

(UFP-QAPP Manual Section 3.2.2)

Person
Calibration Frequency of N Corrective Responsible SOP
Instrument ; . Acceptance Criteria : for 1
Procedure Calibration Action . Reference
Corrective
Action
GC/MS Initial Calibration Calibrate the The average Response Repeat calibration | Analyst, CA-202
VOCs (ICAL)-A instrument when it is Factors (RFs) for System if criterion is not Supervisor
minimum 5-point received, after a major Performance Check met.
calibration is change (source Compounds (SPCCs) are
required cleaning, new column, 1,1,2,2-tetrachloroethane and

change in GC run
parameters), or if the
daily calibration fails.

chlorobenzene must be >0.30
and chloromethane, 1,1-
dichloroethane, and
bromoform must be 20.10.

The Percent Relative
Standard Deviations
(%RSDs) for RFs of
Calibration Check
Compounds (CCCs) must be
< 30%, and the %RSDs must
be < 15% for all target
analytes.

If not met:

Option 1) Linear least
squares regression: Linear
Regression Correlation
Coefficient (r) must be 2
0.995; or

Option 2) Non-linear
regression: coefficient of
determination (r*) must be >
0.990 (6 points are required
for second order).
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
GC/MS Retention Time Once per ICAL for each | Position shall be set using NA. Analyst, CA-202
VOCs (RT) Window analyte and surrogate. | the midpoint standard of the Supervisor
(continued) | Position ICAL curve when ICAL is
Establishment performed. On days when
ICAL is not performed, the
initial continuing calibration
verification is used.
Evaluation of With each sample. RRT of each target analyte Correct problem, Analyst,
Relative Retention must be within £ 0.06 RRT then rerun ICAL. Supervisor
Times (RRTs) units.
Initial Calibration Once after each ICAL Percent Recovery (%R) must | Correct problem Analyst,
Verification (ICV) — | prior to sample be within 80-120% for all and verify ICV. Supervisor
Second Source analysis. target analytes. Reanalyze ICV
and/or ICAL as
appropriate.
Continuing Analyze a standard at Percent Difference or Correct problem, Analyst,
Calibration the beginning of each Percent Drift (%D) must be < | then rerun Supervisor
Verification (CCV) 12-hour shift after a 20% for all target analytes calibration
bromofluorobenzene and surrogates. verification. If that
(BFB) tune. fails, then repeat
RFs for SPCCs must be ICAL.
>0.10 and >0.30 (compounds
as listed above in ICAL Reanalyze all
block). samples since last
acceptable CCV.
BFB Tune Prior to ICAL and at the | Criteria listed in Table 4 of Retune and/or Analyst,
beginning of each 12- Katahdin SOP CA-202. No clean source. Supervisor

hour analytical
sequence.

samples may be analyzed
without a valid tune.
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
GC/MS Breakdown Check At the beginning of The degradation must be < Correct the Analyst, CA-213,
SVOCs (DDT only) each 12-hour analytical | 20% for DDT to verify problem then Supervisor CA-226
(including sequence. inertness of the injection port. | repeat breakdown
PAHSs by check. No
SIM) samples shall be
run until
degradation is
<20% for DDT.
ICAL — A minimum | Calibrate the Average RF SPCCs must be | Recalibrate and/or | Analyst,
5-point calibration instrument when it is =0.050 (=0.010 for SIM); perform the Supervisor
is required received, after a major | %RSD for RFs for CCCs necessary
change (source must be <30%; and the equipment
cleaning, new column, %RSD must be < 15% for all maintenance.
change in GC run other compounds. Check the
parameters), or if the If not met: calibration
daily calibration fails. Option 1) r must be =0.995, | standards.
or
Option 2) r* must be = 0.99
(minimum of 6 points
required for second order).
For low-level SVOCs and
PAHSs, the %RSD must be <
20%, or meet one of the
above options.
ICV — Second Once after each ICAL %R must be within 80-120% | Correct problem Analyst,
Source prior to sample analysis | for all target analytes. and verify second | Supervisor

source standard.
Reanalyze ICV
and/or ICAL as
appropriate.
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
GC/MS RT Window Once per ICAL for each | Position shall be set using NA. Analyst, CA-213,
SVOCs Position analyte and surrogate. | the midpoint standard of the Supervisor CA-226
(including Establishment ICAL curve when ICAL is
PAHSs by performed. On days when
SIM) ICAL is not performed, the
initial CCV is used.
Evaluation of RRTs | With each sample. RRT of each target analyte Correct problem, Analyst,
must be within £ 0.06 RRT then rerun ICAL. Supervisor
units.
ccv Analyze a standard at %D must be < 20% for all Recalibrate and/or | Analyst,
the beginning of each target analytes and perform the Supervisor
12-hour shift after a surrogates. necessary
decafluorotriphenyl- equipment
phosphine (DFTPP) SPCCs RFs must be >0.050 maintenance.
tune. (20.010 for SIM). Check the
calibration
standards.
Reanalyze the
affected data.
DFTPP Tune Prior to initial Criteria listed in Section 7.4 Retune and/or Analyst,
calibration and at the of Katahdin SOP CA-213 and | clean source. Supervisor

beginning of each 12-
hour analytical
sequence.

Section 7.4 of CA-226. No
samples may be analyzed
without a valid tune.
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
GC/ECD ICAL — A minimum Instrument receipt, 6-point calibration of Aroclors | Repeat ICAL Analyst, CA-329
PCBs 5- point calibration major instrument 1016/1260, 1242, 1248, and and/or perform Supervisor
curve is run for change, when CCV 1254 — One of the options necessary
Aroclor 1016 and does not meet criteria. below: equipment
1260 and a single- maintenance.
point reference for Option 1: RSD for each Check calibration
all other Aroclors. analyte must be < 20%; standards.
If an Aroclor other Reanalyze
than 1016/1260 is Option 2: r must be = 0.995; affected data.
identified in any Option 3: r> must be = 0.99 (6
sample by peak points shall be used for
pattern, then the second order).
sample is
re-analyzed with a Midpoint calibration of
full calibration curve Aroclors 1221 and 1232; if
for that Aroclor these target analytes are
detected, a 6-point calibration
is performed and the
samples are reanalyzed.
ICV — Second Once after each ICAL %R must be within 80-120% Identify source of | Analyst,
Source and prior to sample for all target analytes. problem, correct, Supervisor
analysis. repeat calibration,
rerun samples.
ccv Once after each ICAL %D of all target analytes Identify source of | Analyst,
and at the beginning must be < 20%. problem, correct, Supervisor

and end of each run
sequence and every 10
samples.

repeat calibration,
rerun samples.
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
ICP-AES ICAL — One point Daily prior to sample None; only one high standard | Recalibrate and/or | Analyst, CA-608
Metals calibration for each | analysis, and if and a calibration blank must perform Supervisor
(Except element continuing QC fails. be analyzed. If more than necessary
Mercury) one calibration standard is equipment
used, r must be = 0.995. maintenance.
Check calibration
standards.
ICV — Second Once after each ICAL %R must be within 90-110% Do not use results | Analyst,
Source and prior to sample of true value. for failing Supervisor
analysis. elements, unless
ICV >110% and
sample result <
reporting limit.
Cccv At the beginning and %R must be within 90-110% Check problem, Analyst,
end of each run of true value. recalibrate and Supervisor
sequence and every 10 reanalyze any
samples. samples not
bracketed by
passing CCVs.
Initial Calibration Before beginning a No analyte detected > LOD. Correct the Analyst,
Blank (ICB) sample sequence. problem, then re- | Supervisor
prepare and
reanalyze.
Continuing After the initial CCV, No analyte detected > LOD. Correct the Analyst,
Calibration Blank after every 10 samples, problem, then re- | Supervisor

(CCB)

and at the end of the
sequence

prepare and
reanalyze
calibration blank
and all affected
samples.
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
ICP-AES Low-Level At beginning and end %R must be within 80%- Do not use results | Analyst, CA-608
Metals Calibration Check of run. 120% of true value. for failing Supervisor
(Except Standard (if using elements, unless
Mercury) 1-point ICAL) LOQ recovery >
upper limit and
sample result <
LOQ/reporting
limit.
Interference Check | Daily, before sample ICS A recoveries must be Correct the Analyst,
Standards (ICS) — injections. less than the absolute value problem, then re- | Supervisor
ICS A and ICSA B) of the LOD and ICSA B %Rs | prepare checks
must be within 80-120% of and reanalyze all
the true value. affected samples.
CVAA ICAL — A 6-point Daily prior to sample The RSD for RFs must be < Recalibrate and/or | Analyst, CA-611,
Mercury calibration curve is analysis, and if 20% or r must be = 0.995. perform Supervisor CA-615
analyzed continuing QC fails. necessary
equipment
maintenance.
Check calibration
standards
ICB Before beginning a No mercury detected > LOD. | Correct problem, Analyst,
sample sequence. reprepare, and Supervisor
reanalyze.
ICV — Second Once after each ICAL %R must be within 90-110% | Correct problem Analyst,
Source and prior to sample of the true value. and repeat Supervisor
analysis calibration.
CCB After each CCV, after No mercury detected > LOD. | Investigate source | Analyst,
every 10 samples, and of contamination, Supervisor
at the end of the rerun any
sequence samples not

bracketed by
passing blanks
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Person
Calibration Frequency of N Corrective Responsible SOP
Instrument . . Acceptance Criteria . for 1
Procedure Calibration Action . Reference
Corrective
Action
CVAA Ccv CCV-at beginning and %R must be within 80-120% Check problem, Analyst, CA-611,
Mercury end of each run of the true value. recalibrate and Supervisor CA-615
sequence and every 10 reanalyze any
samples. samples not
bracketed by
passing CCVs.
GC/FID ICAL — A minimum Upon instrument The RSD for RFs for each Correct problem Analyst, CA-333
TRPH of a 5-point receipt, major target analyte must be < then repeat ICAL. | Supervisor
calibration is instrument change, or 20%, or r must be = 0.995. No samples may
prepared for all when the CCV does be run until ICAL
target analytes not meet criteria. has passed.
ICV — Second Following ICAL, prior to | The %R must be within 80- Correct problem Analyst,
Source the analysis of 120% of true value. and verify ICV. If | Supervisor
samples. that fails, correct
problem and
repeat ICAL. No
samples may be
run until ICV has
been verified.
Cccv At the beginning of a The %R must be within 75- Correct problem Analyst,
sequence and after 125% of true value. and rerun CCV. If | Supervisor

every 12 hours or

10 samples (whichever
comes first), then at the
end of the sequence.

that fails, repeat
ICAL and
reanalyze all
samples analyzed
since the last
successful CCV.
If the CCV fails
high, report
samples that are
less than the
LOQ.

1

at the time of analysis.

Laboratory SOPs are subject to revision and updates during duration of the project, the laboratory will use the most current revision of the SOP
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SAP Worksheet #25 — Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
(UEP-QAPP Manual Section 3.2.3)

Instrument / Maintenance Activity Testing Inspection Frequency Acceptance Corrective Responsible SOP
Equipment Activity Activity Criteria Action Person Reference
GC/MS Check pressure, gas supply | VOCs lon  source, | Priorto ICAL Acceptable ICAL | Correct the Analyst, CA-202
and vacuum daily. Bake injector liner, | and/or as or CCV. problem and Supervisor
out trap and column, column, necessary. repeat ICAL
manual tune if BFB not in column flow, or CCV.
criteria, change septa as purge lines,
needed, cut column as purge flow,
needed, change trap as trap.
needed, clean MS source
as needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.
GC/MS Check pressure, gas SVOCs lon source, | Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-213,
supply, and vacuum daily. (including | injector liner, | and/or as or CCV. problem and Supervisor CA-226
Bake out column, manual Low Level | column, necessary. repeat ICAL
tune if DFTPP not in PAHs by | column flow. or CCV.
criteria, change septa as SIM)
needed, cut column as
needed, clean MS source
as needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.
GC/ECD Check pressure and gas PCBs Injector liner, | Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-329
supply daily. Change septa septa, and/or as or CCV. problem and Supervisor
and/or liner as needed, column, necessary. repeat ICAL
replace or cut column as column flow. or CCV.

needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.
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Instrument / Maintenance Activity Testing Inspection Frequency Acceptance Corrective Responsible SOP
Equipment Activity Activity Criteria Action Person Reference
ICP-AES Clean sample path, check | Metals Pump, pump | Prior to ICAL | Acceptable ICAL | Correct the | Analyst, CA-608

pump tubing, argon level, | (except tubing, and as | or CCV. problem and | Supervisor

vacuum and waste | mercury) vacuum necessary. repeat ICAL

container daily. Clean source, or CCV.

source as needed. Other waste

maintenance specified in container.

Laboratory Equipment

Maintenance SOP.

CVAA Replace peristaltic pump | Mercury Tubing, Prior to ICAL | Acceptable ICAL | Correct the | Analyst, CA-611,
tubing, replace mercury sample and as | or CCV. problem and | Supervisor CA-615
lamp, replace drying tube, probe, optical | necessary. repeat ICAL
clean optical cell and/or cell, waste or CCV.
clean liquid/gas separator container.
as needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.

GC-FID Check pressure and gas | TRPH Injector liner, | Prior to ICAL | Acceptable ICAL | Correct  the | Analyst, CA-333
supply daily. Change septa septa, and as | or CCV. problem and | Supervisor
and/or GC injector glass column, necessary. repeat ICAL
liner as needed. Replace column flow. or CCV.
or cut GC column as
needed. Other
maintenance specified in
Laboratory Equipment

Maintenance SOP.
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SAP Worksheet #26 — Sample Handling System
(UEP-QAPP Manual Appendix A)

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Tetra Tech FOL or designee / Tetra Tech

Sample Packaging (Personnel/Organization): Tetra Tech FOL or designee / Tetra Tech

Coordination of Shipment (Personnel/Organization): Tetra Tech FOL or designee / Tetra Tech

Type of Shipment/Carrier: Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization). Sample Custodians / Katahdin

Sample Custody and Storage (Personnel/Organization): Sample Custodians/ Katahdin

Sample Preparation (Personnel/Organization): Extraction Laboratory, Metals Preparation Laboratory / Katahdin

Sample Determinative Analysis (Personnel/Organization): Gas Chromatography Laboratory, GC/MS Laboratory, Metals Laboratory / Katahdin

SAMPLE ARCHIVING

Field Sample Storage (Number of days from sample collection): 60 days from receipt

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (Number of days from sample collection): N/A

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians / Katahdin
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #27 — Sample Custody Requirements Table
(UEP-QAPP Manual Section 3.3.3)

27.1 SAMPLE NOMENCLATURE, SAMPLE COLLECTION DOCUMENTATION, HANDLING,
AND TRACKING PROCEDURES

The following sections outline the procedures that will be used to document project activities and sample

collection, handling, tracking, and custody procedures during the investigation. All forms must be filled in

as completely as possible.

27.1.1 Sample Nomenclature

Refer to Worksheet #18 for how the samples will be labeled. Also, refer to Worksheet #20 for how the
field QA/QC samples will be labeled.

Sample nomenclature will be conducted in general accordance with the procedures outlined in Tetra Tech
SOP CT-04 (Sample Nomenclature). Sample nomenclature put forth for this field event has been
selected based on historical usage. The sample nomenclature for each tracking number includes the site
being investigated, sample media identifier, and sample location humber. The standard sample matrix
and type codes used for this field event are as follows: Duplicate samples will be submitted to the
laboratory as blind duplicates. The QA/QC type codes used for this field event are as follows: TB for Trip
Blanks and RB for rinsate blanks. Field QC blanks will be labeled sequentially followed by the date
(i.e., TB-20101213, FB-20101214, etc.). Samples to be used for MS and MSDs will be labeled MS/MSD
on the container label and noted on the chain-of-custody, as required in the laboratory QA Plan; however,
“MS/MSD” will not be part of the unique sample identifier in order to maintain consistency with the project
database. Additional information regarding protocol for sample labeling is contained in Tetra Tech
SOP SA-6.3 (see Appendix C).

27.1.2 Sample Collection Documentation

Documentation of field observations will be recorded in a field logbook and/or field log sheets including
sample collection logs, boring logs, VOC screening logs, and monitoring well construction logs. Field
logbooks utilized on this project will consist of a bound, water-resistant logbook. All pages of the logbook

will be numbered sequentially and observations will be recorded with indelible ink.
Field sample log sheets will be used to document sample collection details and other observations and

activities will be recorded in the field logbook. Instrument calibration logs will be used to record the daily

instrument calibration. Example field forms are included in Appendix C.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

For sampling and field activities, the following types of information will be recorded in the field logbook as

appropriate:

e Site name and location

e Date and time of logbook entries

e Personnel and their affiliations

e Weather conditions

e Activities involved with the sampling

e Subcontractor activity summary

¢ Site observations including site entry and exit times

e Site sketches made on site

e Visitor names, affiliations, arrival and departure times

¢ Health and safety issues, including PPE

27.1.3 Sample Handling and Tracking System

Following sample collection into the appropriate bottle ware, all samples will be immediately placed on ice
in a cooler. The glass sample containers will be enclosed in bubble-wrap in order to protect the bottle
ware during shipment. The cooler will be secured using strapping tape along with a signed custody seal.
Sample coolers will be delivered to a local courier location for priority overnight delivery to the selected
laboratory for analysis. Samples will be preserved as appropriate based on the analytical method. The
laboratories will provide pre-preserved sample containers for sample collection. Samples will be
maintained at 0 to 6 °C until delivery to the laboratory. Proper custody procedures will be followed

throughout all phases of sample collection and handling.

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., Federal Express). For all samples collected, chain-of-custody forms will document
the date and time of sample collection, the sampler's name, and the names of all others who
subsequently held custody of the sample. Specifications for chemical analyses will also be documented
on the chain-of-custody form. Tetra Tech SOP SA-6.3 (Field Documentation) provides further details on

the chain-of-custody procedure, which is provided in Appendix C.
These subsections outline the procedures that will be used by field and laboratory personnel to document

project activities and sample collection procedures during this RI. All forms must be filled in as completely

as possible.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

Sample handling requirements are described in Worksheet #26. Tetra Tech personnel will collect the
samples. The samplers will take care not to contaminate samples through improper handling. Samples
will be sealed in appropriate containers, packaged by Tetra Tech personnel and placed into sealed
coolers under chain-of-custody in accordance with the applicable SOP (See Worksheet #21). Samples to
be analyzed for VOCs will be accompanied by a VOC trip blank. All coolers will contain a temperature
blank. Samples will be transferred under chain-of-custody to a courier as described below. Once
received by the laboratory, receipt will be documented on the chain-of-custody form and the samples will
be checked in. The samples will remain under chain-of-custody throughout the analysis period to ensure

their integrity is preserved. Details are provided below.

Samples to be delivered to the laboratory(s) will be made by a public courier (i.e., Federal Express). After
samples have been collected, they will be sent to the laboratory(s) within 24 hours. Under no

circumstances will sample holding times be exceeded.

27.2 FIELD SAMPLE CUSTODY PROCEDURES

Chain-of-custody protocols will be used throughout sample handling to establish the evidentiary integrity
of sample containers. These protocols will be used to demonstrate that the samples were handled and
transferred in a manner that would eliminate possible tampering. Samples for the laboratory will be
packaged and shipped in accordance with Tetra Tech SOP SA-6.1 (see Appendix C).

A sample is under custody if:

e The sample is in the physical possession of an authorized person.
e The sample is in view of an authorized person after being in his/her possession.
e The sample is placed in a secure area by an authorized person after being in his/her possession.

e The sample is in a secure area, restricted to authorized personnel only.

Custody documentation is designed to provide documentation of preparation, handling, storage, and
shipping of all samples collected. A multi-part form is used with each page of the form signed and dated
by the recipient of a sample or portion of sample. The person releasing the sample and the person

receiving the sample each will retain a copy of the form each time a sample transfer occurs.

Integrity of the samples collected during the RI will be the responsibility of identified persons from the time

the samples are collected until the samples, or their derived data, are incorporated into the final report.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

The Tetra Tech FOL is responsible for the care and custody of the samples collected until they are
delivered to the laboratory or are entrusted to a carrier. When transferring samples, the individuals
relinquishing and receiving them will sign, date, and note the time on the chain-of-custody form. This
record documents the sample custody transfer from the sampler to the laboratory, often through another
person or agency (common carrier). Upon arrival at the laboratory, internal sample custody procedures

will be followed as defined in the Laboratory SOPs included in Appendix D.

27.3 LABORATORY CHAIN OF CUSTODY — KATAHDIN

Laboratory sample custody procedures (receipt of samples, archiving, and disposal) will be used
according to Katahdin SOPs (see Appendix D). Coolers are received and checked for proper
temperature and preservation. A sample cooler receipt form will be filled out to note conditions and any
discrepancies. The chain-of-custody will be checked against the sample containers for correctness.
Samples will be logged into the Laboratory Information Management System and given a unique log
number that can be tracked through processing. The Katahdin Laboratory PM will notify the Tetra Tech

FOL of any problems on the same day that the issue is identified.

10JAX0104 110 CTO JM19



¥0LOXVrolL

LLL

6LAIM 010

SAP Worksheet #28 — Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Soil, Groundwater,

Matrix and Aqueous QC
Samples
Analytical Group | VOCs
Analytical
Method/SOP SW-846 8260B/
CA-202
Reference
Method/SOP OC RPerson(_?))l Measurement
QC Sample Frequency/Number A etho Q€ Corrective Action esponsibie DQI Performance
cceptance Limits for Corrective o
. Criteria
Action
Method Blank One is performed for | No target compound If blank results are above Y2 | Analyst, Contamination/ Same as QC
each batch of up to 20 | concentrations may LOQ (or > LOQ for Supervisor, Bias Acceptance
samples. be > %5 the LOQ, common contaminants), Data Validator Limits.
except common sample results which are <
laboratory LOQ or > 10X the blank
contaminants contamination
methylene chloride, concentration may be
acetone, and reported without corrective
2-butanone may be action.
present, but must be
<LoQ. Otherwise, re-analyze all
associated samples.
Laboratory Control | One is performed for | %Rs must meet the Correct problem, then Analyst, Accuracy/ Bias Same as QC
Sample (LCS) each batch of up to 20 | limits provided in the reprepare and reanalyze Supervisor, Acceptance
samples. Katahdin QC Limits the LCS and all samples in | Data Validator Limits.

table provided in
Appendix D.

the associated preparatory
batch for failed analytes, if
sufficient sample material is
available.

Contact Client if samples
cannot be reanalyzed
within hold time.
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Soil, Groundwater,

Matrix and Aqueous QC
Samples

Analytical Group | VOCs

Analytical

Method/SOP SW-846 8260B/

CA-202
Reference
Method/SOP OC RPerson(_sb)l Measurement
QC Sample Frequency/Number A etho Q& Corrective Action esponsibie DQI Performance
cceptance Limits for Corrective o
. Criteria
Action

MS/MSD One set is performed %Rs should meet the | Failure to meet the control Analyst, Accuracy / Bias Same as QC
for each batch of up to | limits provided in the limits shall be discussed in | Supervisor, Precision Acceptance
20 samples. Katahdin QC Limits the case narrative. Data Validator Limits.

table provided in

Appendix D. If both the LCS and
MS/MSD are unacceptable,

The RPD between all associated samples

MS and MSD should must be re-analyzed.

be < 30%.

Surrogates 4 per sample: %Rs must meet the Re-analyze affected Analyst, Accuracy / Bias Same as QC
Dibromofluoromethane | limits provided in the samples if volume is Supervisor, Acceptance
1,2-dichloroethane-d4 Katahdin QC Limits available. Data Validator Limits.
Toluene-dg table provided in
BFB Appendix D.

Internal Standards | 4 per sample- RTs must be within + | Re-analyze affected Analyst, Accuracy / Bias Same as QC

(1S) Pentafluorobenzene 30 seconds and the samples if volume is Supervisor, Acceptance
1,4-Difluorobenzene response areas must | available. Data Validator Limits.
Chlorobenzene-ds be within -50% to
1,4-Dichlorobenzene- +100% of the last
ds ICAL midpoint

standard for each IS.

Results between | NA Apply “J” qualifier to None. Analyst, Precision Same as QC

the MDL and LOQ results detected Supervisor, Acceptance

between MDL and Data Validator Limits.

LOQ.
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Soil, Groundwater, and

Matrix AQueoUs OC Samples
Analytical SVOCs (including PAHs
Group by S|M)

Analytical

Method / SW-846 8270D, 8270D

SOP Reference

SIM/ CA-213, CA-226

Person(s)
Method / SOP . . Responsible Measurement
QC Sample Frequency / Number QC Acceptance Limits Corrective Action for Corrective DQI Performance Criteria
Action
Method Blank  |One is performed for each | No target analytes > % the| If blank results are above %2 |Analyst, Contamination / Same as QC
batch of up to 20 samples | LOQ. LOQ, sample results which [Supervisor, Bias Acceptance Limits.

of the same matrix.

are < LOQ or > 10X the
blank contamination
concentration may be
reported without corrective
action.

Otherwise, re-extract all
associated samples.

Data Validator

LCS One is performed for each | %Rs must meet the limits | Correct problem, then Analyst, Accuracy / Bias Same as QC
batch of up to 20 samples | provided in the Katahdin re-prepare and reanalyze Supervisor, Acceptance Limits.
of the same matrix. QC Limits table provided | the LCS and all samples in |Data Validator

in Appendix D. the associated preparatory
batch for failed analytes, if
sufficient sample material is
available
Contact Client if samples
cannot be reanalyzed within
hold time.

MS/MSD One set is performed for | %Rs should meet the Failure to meet the control  |Analyst, Accuracy / Bias Same as QC
each batch of up to 20 limits provided in the limits shall be discussed in  [Supervisor, Precision Acceptance Limits.

samples of the same
matrix.

Katahdin QC Limits table
provided in Appendix D.

The RPD between MS
and MSD should be <
30%.

the case narrative.

If both the LCS and
MS/MSD are unacceptable,
all associated samples must
be re-analyzed.

Data Validator
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Soil, Groundwater, and

Matrix AQueoUs OC Samples
Analytical SVOCs (including PAHs
Group by S|M)

Analytical

Method / SW-846 8270D, 8270D

SOP Reference

SIM/ CA-213, CA-226

Person(s)
Method / SOP . . Responsible Measurement
QC Sample Frequency / Number QC Acceptance Limits Corrective Action for Corrective DQI Performance Criteria
Action
Surrogates 6 per sample: %Rs must meet the limits | Field samples having one or [Analyst, Accuracy / Bias Same as QC
2-Fluorophenol provided in the Katahdin more surrogate recoveries  |Supervisor, Acceptance Limits.
Phenol-ds QC Limits table provided | above the control limits will |Data Validator
Nitrobenzene-ds in Appendix D. not require corrective action
2-Fluorobiphenyl if no associated target
2,4,6-Tribromophenol analytes (acid analytes with
Terphenyl-di4 acid surrogates, etc.) are
detected above the LOQ.
For low-level PAHSs,
3 surrogates per sample: .
2-Methylnaphthalene-dso Othetr;wse, aff(Tcte(gj samples
Fluorene-dio must be reanalyzed.
Pyrene-dig
IS 6 per sample: RTs for ISs must be within| Re-analyze affected Analyst, Accuracy / Bias Same as QC
1,4-Dichlorobenzene-ds +30 seconds and the| samples if volume is Supervisor, Acceptance Limits.

Naphthalene-ds response areas must be| available. Data Validator

Acenaphthene-d1g within -50% to +100% of

Phenanthrene-d+o the last ICAL midpoint

Chrysene-diz standard for each IS.

Perylene-dq2
Results between| NA Apply “J” qualifier to| None. Analyst, Precision Same as QC
the MDL and results detected between Supervisor, Acceptance Limits.
LOQ MDL and LOQ. Data Validator

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits
used for validation will be the limits that are current at the time of analysis.

BpLIO0|4 ‘OIAUOSHOE[ (UOIIRI0T 3lS

B|IIAUOSNOBL SVYN ‘G DSd :dWeN 108[0id/eweN a)s

110z |udy :21eQ UOISIASY
| 1laquinN uolisinay

ue|d sisAjeuy pue Buijdwes o13199ds-108(01d

uonebiseAu| [eIpaway 3111



¥0LOXVrolL

GLL

6LAIM 010

Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

PCBs

Analytical Method /
SOP Reference

SW-846 8082A/ CA-329

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP. . Corrective Action for DQI Performance
QC Acceptance Limits . L
Corrective Criteria
Action
Method Blank One is performed for No target compound If blank results are above 72 |Analyst, Contamination /|Same as QC
each batch of up to 20 | concentrations may be > | LOQ, sample results which  [Supervisor, |Bias Acceptance
samples of the same Y the LOQ. are < LOQ or > 10X the blank |Data Limits.
matrix. contamination concentration |Validator
may be reported without CA.
Otherwise, re-extract all
associated samples.
LCS One is performed for %Rs must meet the limits | Correct problem, then Analyst, Accuracy/ Bias [Same as QC
each batch of up to provided in the Katahdin re-prepare and reanalyze the |Supervisor, Acceptance
20 samples of the same | QC Limits table provided | LCS and all samples inthe |Data Limits.
matrix. in Appendix D. associated preparatory batch |Validator
for failed analytes, if sufficient
sample material is available
Contact Client if samples
cannot be re-prepared within
hold time.
MS/MSD One set is performed for | %Rs should meet the Failure to meet the control Analyst, Accuracy/ Bias [Same as QC
each batch of up to limits provided in the limits shall be discussed in Supervisor, |Precision Acceptance
20 samples of the same | Katahdin QC Limits table | the case narrative. Data Limits.
matrix. provided in Appendix D. Validator

The RPD between MS and
MSD should be < 30%.

If both the LCS and MS/MSD
are unacceptable, all
associated samples must be
re-analyzed.

BpLIO0|4 ‘OIAUOSHOE[ (UOIIRI0T 3lS

B|IIAUOSNOBL SVYN ‘G DSd :dWeN 108[0id/eweN a)s

110z |udy :21eQ UOISIASY
| 1laquinN uolisinay

ue|d sisAjeuy pue Buijdwes o13199ds-108(01d

uonebiseAu| [eIpaway 3111



¥0LOXVrolL

oLl

6LAIM 010

Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

PCBs

Analytical Method /
SOP Reference

SW-846 8082A/ CA-329

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP. . Corrective Action for DQI Performance
QC Acceptance Limits . L
Corrective Criteria
Action
Surrogates 2 per sample: %Rs must meet the limits | For QC and field samples, Analyst, Accuracy/ Bias [Same as QC
Decachlorobiphenyl provided in the Katahdin | correct problem then Supervisor, Acceptance
Tetrachloro-m-xylene QC Limits table provided | re-prepare and reanalyze all |Data Limits.
in Appendix D. failed samples for failed Validator
surrogates in the associated
preparatory batch, if sufficient
sample material is available.
If obvious chromatographic
interference with surrogate is
present, reanalysis may not
be necessary.
Contact Client if samples
cannot be re-prepared within
hold time.
Second Column All positive results must | Results between primary | None. Apply qualifier if RPD [Analyst, Precision Same as QC
Confirmation be confirmed. and second column must | >40% and discuss in the case|Supervisor, Acceptance
be RPD <40%. The narrative. Data Limits.
higher of the two results Validator
will be reported unless
matrix interference is
apparent.
Results between the NA Apply “J” qualifier to None. Analyst, Precision Same as QC
MDL and LOQ results detected between Supervisor, Acceptance
MDL and LOQ. Data Limits.
Validator

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits

used for validation will be the limits that are current at the time of analysis.
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Soil,  Groundwater,

Matrix and Aqueous QC

Samples
. Metals (Including

Analytical Group Mercury)

Analytical SW-846 6010C,

Method/SOP T470A, T7471A/ CA-

Reference 608, CA-611, CA-615

Person(s) .
Method/SOP QC . . Responsible for Data.Quallty Measurement
QC Sample Frequency/Number A < Corrective Action . Indicator Performance
cceptance Limits Corrective .
Action (DQI) Criteria

Method Blank One is performed for No target analytes > the If blank results are Analyst, Contamination | Same as QC
each batch of upto 20 | LOQ. above LOQ, sample Supervisor, Data |/ Bias Acceptance
samples of the same results that are < LOQ | Validator Limits.
matrix. or > 10X the blank

contamination
concentration may be
reported without
corrective action.
Otherwise, re-extract
all associated samples.

LCS One is performed for %R must be within 80- Failure of any element | Analyst, Accuracy/ Same as QC
each batch of up to 20 | 120% of the true value. will necessitate a Supervisor, Data | Bias Acceptance
samples of the same re-digestion/re-analysis | Validator Limits.
matrix. of all associated

samples for that
element.

Sample Duplicate One sample duplicate The RPD should be Failure to meet the Analyst, Precision Same as QC
is performed for each <20%. control limit shall be Supervisor, Data Acceptance
batch of 20 samples of discussed in the case Validator Limits.
the same matrix. narrative, and

elements will be
flagged accordingly.

MS One MS is performed %Rs should be within 80- | Failure to meet the Analyst, Accuracy/ Same as QC
for each batch of up to | 120%, if sample < 4x control limits shall be Supervisor, Data | Bias Acceptance
20 samples of the spike added. discussed in the case Validator Limits.

same matrix.

narrative, and
elements will be
flagged accordingly.
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Soil,  Groundwater,
Matrix and Aqueous QC
Samples
. Metals (Including
Analytical Group Mercury)
Analytical SW-846 6010C,
Method/SOP T470A, T7471A/ CA-
Reference 608, CA-611, CA-615
Person(s) .
Method/SOP QC . . Responsible for Data.Quallty Measurement
QC Sample Frequency/Number A < Corrective Action . Indicator Performance
cceptance Limits Corrective .
Action (DQI) Criteria
Serial Dilution (SD) One SD (5x) is If original sample resultis | Failure to meet the Analyst, Precision Same as QC
(does not apply to performed for each at least 50x the control limit shall be Supervisor, Data Acceptance
mercury) batch of 20 samples of | instrument detection limit, | discussed in the case Validator Limits.
the same matrix. the SD must agree within | narrative, and
1 10% of the original elements will be
result. flagged accordingly.
Post-Digestion Spike For any element that %R must be within 75- Discussed in the case | Analyst, Accuracy/ Same as QC
(does not apply to fails in the MS where 125% of the true value. narrative Laboratory Bias Acceptance
mercury) the native sample Supervisor, Data Limits.
concentration was <4x Validator
the spike amount.
Results between the NA Apply “J” qualifier to None. Analyst, Precision Same as QC
MDL and LOQ results detected between Supervisor, Data Acceptance
MDL and LOQ. Validator Limits.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The

limits used for validation will be the limits that are current at the time of analysis.
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Soil, Groundwater,

Matrix and Agqueous QC
Samples

Analytical TRPH

Group

Analytical

Method/SOP FL-PRO/ CA-333

Reference

Person(s) .
Method/SOP QC . . Responsible Datla Quality | Measurement

QC Sample Frequency/Number < Corrective Action . Indicator Performance
Acceptance Limits for Corrective o

. (DQI) Criteria
Action

Method Blank One per preparatory The target analyte Investigate source of contamination. Evaluate | Analyst, Bias/ Same as QC
batch of 20 or fewer must be <% LOAQ. the samples and associated QC: i.e., if the Supervisor, Data Contamination Acceptance
samples. blank results are >LOQ, then report sample Validator Limits.

results which are <LOQ or >10X the blank
concentration. Otherwise, re-prepare a blank
and samples >LOQ and <10X the blank.

Surrogate Two per sample. o-Terphenyl If surrogates %Rs are high and sample is Analyst, Accuracy/ Bias Same as QC
%R in waters must <LOQ, then no corrective action is taken. If Supervisor, Data Acceptance
be between 82-142% surrogates %Rs are low, then the affected Validator Limits.
in soils must be samples are re-extracted and reanalyzed.
between 62-109.
n-triacontane
%Rs in soil and water
must be between 70-

130.

LCS One per preparatory %Rs must meet the If an MS/MSD was performed and is Analyst, Accuracy/ Same as QC
batch of 20 or fewer limits provided in the acceptable, then narrate. Supervisor, Data Bias Acceptance
samples. Katahdin QC Limits If the LCS recovery is high, but the sample Validator Limits.

table provided in results are <LOQ, then narrate. Otherwise,
Appendix D. re-extract blank and affected sample batch.

MS/MSD One per preparatory %Rs must meet the Evaluate the samples and associated QC Analyst, Accuracy/ Same as QC
batch of 20 or fewer limits provided in the and if the LCS results are acceptable, then Supervisor, Data Bias/ Acceptance
samples per matrix. Katahdin QC Limits narrate. Validator Precision Limits.

table provided in If both the LCS and MS/MSD are
Appendix D. unacceptable, then re-prepare the samples
The RPD between MS | and QC.

and MSD should be <

30%.

Results NA Apply “J” qualifier None. Analyst, Precision Same as QC

between the to results detected Supervisor, Acceptance

MDL and LOQ between MDL and Data Validator Limits.

LOQ.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for

validation will be the limits that are current at the time of analysis.
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SAP Worksheet #29 — Project Documents and Records Table
(UEP-QAPP Manual Section 3.5.1)

Document

Where Maintained

Field Documents

Field Logbook

Field Sample Forms
Chain of Custody Records
Air Bills

Sampling Instrument Calibration Logs
Sampling Notes
Photographs

FTMR Forms

This SAP

HASP

Field documents will be maintained in the project file located in the Tetra
Tech Jacksonville, Florida office.

Laboratory Documents

Sample receipt, custody, and tracking record

Equipment calibration logs

Sample preparation logs

Analysis Run logs

Corrective Action forms

Reported field sample results

Reported results for standards, QC checks, and QC samples
Extraction/clean-up records

Raw data

Laboratory documents will be included in the hardcopy and portable
documents format deliverables from the laboratory. Laboratory data
deliverables will be maintained in the Tetra Tech Pittsburgh project file and
in long-term data package storage at a third-party professional document
storage firm.

Electronic data results will be maintained in a database on a password
protected Structured Query Language (SQL) server.

Assessment Findings
Field Sampling Audit Checklist (if conducted)
Analytical Audit Checklist (if conducted)

Data Validation Memoranda (includes tabulated data summary
forms)

All assessment documents will be maintained in the Tetra Tech Pittsburgh
office.

Reports
RI Report

All reports will be stored in hardcopy in the Tetra Tech Jacksonville project
file and electronically in the server library.
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SAP Worksheet #30 — Analytical Services Table
(UFP-QAPP Manual Section 3.5.2.3)

Backup
Laboratory/
) Analvtical Data Package Laboratory / Organization Organization
Matrix Analytical Group | Sample Locations/ID naytica Turnaround (name and address, contact (name and
Numbers Method Ti ’ address, contact
ime person and telephone number)
person and
telephone
number)
Soil, VOCs See Worksheet #18 SW-846 8260B 21 calendar Katahdin Analytical Services, Inc. NA
Groundwater, days 600 Technology Way
and Aqueous Scarborough, Maine 04074
QC Samples "V 6cs (including SW-846 8270D/ Ms. Kelly Perkins

low level PAHs by
SIM)

PCBs

Metals

TRPH

8270D SIM

SW-846 8082A

SW-846 6010C,
7470A, and
T471A

FL-PRO

(207) 874-2400 Ext. 17
kperkins@katahdinlab.com
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SAP Worksheet #31 — Planned Project Assessments Table
(UEP-QAPP Manual Section 4.1.1)

Person(s) Person(s) Person(s) Person(s)
. Responsible for Responsible for Responsible for
Responsible . - I
o : Responding to Identifying and Monitoring
Internal | Organization | for Performing . .
Assessment . Assessment Implementing Effectiveness of
Frequency or Performing Assessment L . : . .
Type External | Assessment (title and Findings Corrective Action Corrective Action
oo (title and (title and (title and
organizational i~ational ~ational ational
affiliation) orgap!zgtlona organizationa organizationa
affiliation) affiliation) affiliation)
Laboratory Every two [ External | DoD ELAP DoD ELAP Laboratory QAM Laboratory QAM or Laboratory QAM or
System years Accrediting Accrediting or Laboratory Laboratory Manager, | Laboratory
Audit' Body Body Auditor Manager, Katahdin Katahdin Manager, Katahdin

! Katahdin is DoD ELAP accredited and Florida NELAP accredited for all analytical groups and target analytes required for this project. The
DoD ELAP and Florida NELAP accreditation documentation is included in Appendix D.
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SAP Worksheet #32 — Assessment Findings and Corrective Action Responses Table
(UEP-QAPP Manual Section 4.1.2)

Individual(s) Receiving

Assessment Nature qf Individue_ll(s) Notified of Timeframe of Nature of Corrective Corrective Action Timeframe for
T Deficiencies Findings e Action Response
ype . . e Notification . Response Response
Documentation (name, title, organization) Documentation (name, title, organization)
Laboratory Written audit report | Leslie Dimond, Laboratory | Specified by Letter DoD ELAP Accrediting | Specified by
System Audit QAM, Katahdin DoD ELAP Body DoD ELAP
Accrediting Accrediting
Body Body
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SAP Worksheet #33 — QA Management Reports Table
(UEP_ QAPP Manual Section 4.2)

Type of Report

Frequency

(daily, weekly monthly,
quarterly, annually, etc.)

Projected Delivery
Date(s)

Person(s) Responsible

for Report Preparation

(title and organizational
affiliation)

Report Recipient(s)
(title and organizational
affiliation)

Data Validation Report

Per SDG

Within 3 weeks of receipt of
laboratory data package

DVM or designee, Tetra
Tech

PM and project file, Tetra
Tech

Major Analysis Problem
Identification (Internal Tetra
Tech Memorandum)

When persistent analysis
problems are detected by
Tetra Tech that may impact
data usability

Immediately upon detection
of problem (on the same
day)

CLEAN QAM, Tetra Tech

PM, CLEAN QAM, Program
Manager, and project file,
Tetra Tech

Project Monthly Progress
Report

Monthly for duration of
project

Monthly

PM, Tetra Tech

Navy RPM, Navy; CLEAN
QAM, Program Manager,
and project file, Tetra Tech

Laboratory QA Report

When significant plan
deviations result from
unanticipated
circumstances

Immediately upon detection
of problem (on the same
day)

Laboratory PM, Katahdin

PM and project file, Tetra
Tech

BpLIO0|4 ‘OIAUOSHOE[ (UOIIRI0T 3lS

a[|IAuOSHOBP SYN ‘G DSd :dWeN 1odloid/aweN als
ue|d sisAjeuy pue Buijdwes o13199ds-108(01d

110z IHdY :87e@ UoISINGY

| 1laquinN uolisinay
uonebiseAu| [eIpaway 3111



¥0LOXVrolL

Gcl

6LAIM 01D

SAP Worksheet #34 — Verification (Step ) Process Table
(UEP-QAPP Manual Section 5.2.1)

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Chain-of-custody forms

The Tetra Tech FOL or designee will review and sign the chain-of-
custody form to verify that all samples listed are included in the
shipment to the laboratory and the sample information is accurate.
The forms will be signed by the sampler and a copy will be retained
for the project file, the Tetra Tech PM, and the Tetra Tech Data
Validators. See Tetra Tech SOP SA-6.3.

Internal

Sampler and FOL, Tetra Tech

The Laboratory Sample Custodian will review the sample shipment
for completeness, integrity, and sign accepting the shipment. The
Tetra Tech Data Validators will check that the chain-of-custody form
was signed and dated by the Tetra Tech FOL or designee
relinquishing the samples and also by the Laboratory Sample
Custodian receiving the samples for analyses.

Internal/

External

1 - Laboratory Sample
Custodian, Katahdin
2 - Data Validators, Tetra Tech

SAP Sample Tables/
Chain-of-Custody Forms

Verify that all proposed samples listed in the SAP tables have been
collected.

Internal

FOL or designee, Tetra Tech

Sample Log Sheets

Verify that information recorded in the log sheets is accurate and
complete.

Internal

FOL or designee, Tetra Tech

SAP/ Field Logs/
Analytical Data
Packages

Ensure that all sampling SOPs were followed. Verify that deviations
have been documented and measurement performance
criteria (MPCs) have been achieved. Particular attention should be
given to verify that samples were correctly identified, that sampling
location coordinates are accurate, and that documentation
establishes an unbroken trail of documented chain-of-custody from
sample collection to report generation. Verify that the correct
sampling and analytical methods/SOPs were applied. Verify that the
sampling plan was implemented and carried out as written and that
any deviations are documented.

Internal

PM or designee, Tetra Tech

SAP/ Laboratory SOPs/
Raw Data/ Applicable
Control Limits Tables

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied. Establish that all method QC
samples were analyzed and in control as listed in the analytical
SOPs. If method QA is not in control, the Laboratory QAM will
contact the Tetra Tech PM via telephone or e-mail for guidance prior
to report preparation.

Internal

Laboratory QAM, Katahdin
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e _ Internal / | Responsible for Verification
Verification Input Description o
External (name, organization)
SAP/ Chain-of-Custody | Check that field QC samples listed in Worksheet #20 were collected Internal FOL or designee, Tetra Tech
Forms as required.
Analytical Data All analytical data packages will be verified internally for Internal Laboratory QAM, Katahdin

Packages

completeness by the laboratory performing the work. The Laboratory
QAM will sign the case narrative for each data package.
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SAP Worksheet #35 — Validation (Steps lla and Ilb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Responsible for Validation

Step lla/Ilb Validation Input Description R
(name, organization)
lla SAP/ Sample Log Verify that actual sample locations are correct and in accordance with the | PM, FOL, or designee, Tetra Tech
Sheets SAP proposed locations. Document in the final report any discrepancies
that interfere with attainment of project objectives or that the project team
believes could cause confusion for future data users.
lla Chain-of-Custody Ensure that the custody and integrity of the samples was maintained from | Project Chemist or Data Validators,
Forms collection to analysis and the custody records are complete and any | Tetra Tech
deviations are recorded. Review that the samples were shipped and stored
at the required temperature and sample pH for chemically-preserved
samples meet the requirements listed in Worksheet #19. Ensure that the
analyses were performed within the holding times listed in Worksheet #19.
lla/llb SAP/ Laboratory Ensure that the laboratory QC samples listed in Worksheet #28 were | Project Chemist or Data Validators,

Data Packages/
Electronic Data
Deliverables (EDDs)

analyzed and that the MPCs listed in Worksheet #12 were met for all field
samples and QC analyses. Check that specified field QC samples were
collected and analyzed and that the analytical QC criteria set up for this
project were met.

Check the field sampling precision by calculating the RPD for field duplicate
samples. Check the laboratory precision by reviewing the RPD or percent
difference values from laboratory duplicate analyses; MS/MSDs; and
LCS/laboratory control sample duplicate (LCSD), if available. Ensure
compliance with the methods and project MPCs accuracy goals listed in
Worksheet #12.

Check that the laboratory recorded the temperature at sample receipt and
the pH of the chemically preserved samples to ensure sample integrity from
sample collection to analysis.

Review the chain-of-custody forms generated in the field to ensure that the
required analytical samples have been collected, appropriate sample
identifications have been used, and correct analytical methods have been
applied. The Tetra Tech Data Validator will verify that elements of the data
package required for validations are present, and if not, the laboratory will
be contacted and the missing information will be requested. Validation will
be performed as per Worksheet #36. Check that all data have been
transferred correctly and completely to the final SQL database.

Tetra Tech
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Step lla/ llb

Validation Input

Description

Responsible for Validation
(name, organization)

IIb

SAP/ Laboratory
Data Packages/
EDDs

Ensure that the project LOQs listed in Worksheet #15 were achieved.

Discuss the impact on reported MDLs due to matrix interferences or sample
dilutions performed because of the high concentration of one or more other
contaminants, on the other target compounds reported as non-detected.
Document this usability issue and inform the Tetra Tech PM. Review and
add PALs to the laboratory EDDs. Flag samples and notify the Tetra Tech
PM of samples that exceed PSLs listed in Worksheet #15.

Ensure that all QC samples specified in the SAP were collected and
analyzed and that the associated results were within prescribed SAP
acceptance limits. Ensure that QC samples and standards prescribed in
analytical SOPs were analyzed and within the prescribed control limits. If
any significant QC deviations occur, the Laboratory QAM shall have
contacted the Tetra Tech PM.

Summarize deviations from methods, procedures, or contracts in the Data
Validation Report. Determine the impact of any deviation from sampling or
analytical methods and SOPs requirements and matrix interferences effect
on the analytical results. Qualify data results based on method or QC
deviation and explain all the data qualifications. Print a copy of the project
database qualified data depicting data qualifiers and data qualifiers codes
that summarize the reason for data qualifications. Determine if the data met
the MPCs and determine the impact of any deviations on the technical
usability of the data.

Project Chemist or Data Validators,
Tetra Tech
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SAP Worksheet #36 — Analytical Data Validation (Steps lla and Ilb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1) (Figure 37, page 110 UFP-QAPP Manual)

Step lla/llb

Matrix

Analytical Group

Validation Criteria

(title and organizational affiliation)

Data Validator

lla and llIb

Soil, Groundwater,
and Aqueous QC
Samples

VOCs, SVOCs
(Including Low Level
SVOCs and PAHSs by
SIM), PCBs, and TRPH
by FL-PRO

Limited* data validation will be performed
using criteria for SW-846 Methods 8260B,
8270D, 8270D SIM, 8082A, and FL-PRO
listed in Worksheets #12, #15, #24, and
#28 and the current DoD Quality Systems
Manual (US DoD, 2009). If not included in
the aforementioned, then the logic outlined
in USEPA Contract Laboratory Program
National Functional Guidelines for Organic
Data Review EPA-540/R-99-008, October
1999 will be used to apply qualifiers to
data.

Data Validation Specialist, Tetra

Tech

lla and llb

Soil, Groundwater,
and Aqueous QC
Samples

Metals (Including
Mercury)

Limited* data validation will be performed
Using criteria for SW-846 Methods
6010C, 7470A, and 7471A listed in
Worksheets #12, #15, #24, and #28 and
the current DoD QSM. If not included in
the aforementioned, then the logic outlined
in USEPA Contract Laboratory Program
National  Functional  Guidelines for
Inorganic Data Review EPA 540-R-04-
004, October 2004 will be used to apply
qualifiers to data.

Data Validation Specialist, Tetra

Tech
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* Limited data validation. Limits the data review to specific review parameters (Data Completeness/Data Verification, Holding times, Calibrations, Blank
Contamination, and Detection Limits) to determine gross deficiencies only. The limited data validation is best expressed as a review to preclude the possibility
of false negatives and to eliminate false positives. Raw data are not evaluated and sample result verification is not conducted. A formal data validation report
is prepared.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

SAP Worksheet #37 — Usability Assessment
(UEP-QAPP Manual Section 5.2.3)

Data Usability Assessment

The usability of the data directly affects whether project objectives can be achieved. At a
minimum the following characteristics will be evaluated. The results of these evaluations will be
included in the project report. The characteristics will be evaluated for multiple concentration
levels if the evaluator determines that this is necessary. To the extent required by the type of
data being reviewed, the assessors will consult with other technically competent individuals to

render sound technical assessments of these DQI characteristics:

Completeness

For each matrix that was scheduled to be sampled, the Tetra Tech FOL acting on behalf of the
Partnering Team will prepare a table listing planned samples/analyses to collected
samples/analyses. If deviations from the scheduled sample collection or analyses are identified
the Tetra Tech PM and Project Risk Assessor will determine whether the deviations compromise
the ability to meet project objectives. If they do, the Tetra Tech PM will consult with the Navy
RPM and other Partnering Team members, as necessary (determined by the Navy RPM), to

develop appropriate corrective actions.

Precision

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
precision goals for field duplicates and laboratory duplicates were met. This will be accomplished
by comparing duplicate results to precision goals identified in Worksheet #28. This will also
include a comparison of field and laboratory precision with the expectation that laboratory
duplicate results will be no less precise than field duplicate results. If the goals are not met, or
data have been flagged as estimated (J qualifier), limitations on the use of the data will be

described in the project report.

Accuracy

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
the accuracy/bias goals were met for project data. This will be accomplished by comparing
percent recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals
identified in Worksheet #28. This assessment will include an evaluation of field and laboratory

contamination; instrument calibration variability; and analyte recoveries for surrogates, MS, and

10JAX0104 130 CTO JM19



Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

Data Usability Assessment

LCSs. If the goals are not met, limitations on the use of the data will be described in the project
report. Bias of the qualified results and a description of the impact of identified non-compliances

on a specific data package or on the overall project data will be described in the project report.

Representativeness

A Tetra Tech Project Scientist identified by the Tetra Tech PM and acting on behalf of the
Partnering Team will determine whether the data are adequately representative of intended
populations, both spatially and temporally. This will be accomplished by verifying that samples
were collected and processed for analysis in accordance with the SAP, by reviewing spatial and
temporal data variations, and by comparing these characteristics to expectations. The usability
report will describe the representativeness of the data for each matrix and analytical fraction.
This will not require quantitative comparisons unless professional judgment of the project

scientist indicates that a quantitative analysis is required.

Comparability

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
the data generated under this project are sufficiently comparable to historical site data generated
by different methods and for samples collected using different procedures and under different site
conditions. This will be accomplished by comparing overall precision and bias among data sets
for each matrix and analytical fraction. This will not require quantitative comparisons unless
professional judgment of the Tetra Tech Project Chemist indicates that such quantitative analysis

is required.

Sensitivity

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
project sensitivity goals listed in Worksheet #15 are achieved. The overall sensitivity and
quantitation limits from multiple data sets for each matrix and analysis will be compared. If
sensitivity goals are not achieved, the limitations on the data will be described. The Tetra Tech
Project Chemist will enlist the help of the Tetra Tech Risk Assessor to evaluate deviations from

planned sensitivity goals.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

Data Usability Assessment

Project Assumptions

The Tetra Tech PM and designated team members will evaluate whether project assumptions
are valid. This will typically be a qualitative evaluation but may be supported by quantitative
evaluations. The type of evaluation depends on the assumption being tested. Key assumptions
relate to: direction of groundwater flow, stratigraphy (i.e, does the stratigraphy associated with
PSC 45 consist of silty to clayey sands interbedded with layers of clay and sandy clay), data

distributions (e.g., normal versus log-normal) and estimates of data variability.

Describe the evaluative procedures used to assess overall measurement error associated

with the project:

After completion of the data validation, the data and data quality will be reviewed to determine
whether sufficient data of acceptable quality are available for decision making. Statistical
evaluations will include simple summary statistics for target analytes, such as maximum
concentration, minimum concentration, average concentration, number of samples exhibiting
non-detected results, number of samples exhibiting positive results, and the proportion of
samples with detected and non-detected results. The Partnering Team members identified by
the Tetra Tech PM will assess whether the data collectively support the attainment of project
objectives. They will consider whether any missing or rejected data have compromised the
ability to make decisions or to make the decisions with the desired level of confidence. The data
will be evaluated to determine whether missing or rejected data can be compensated by other
data. Although rejected data will generally not be used, there may be reason to use them in a
weight of evidence argument, especially when they supplement data that have not been rejected.

If rejected data are used, their use will be supported by technically defensible rationales.

The 95% UCL on the mean will be developed in accordance with the most current version of
ProUCL (http://www.epa.gov/esd/tsc/software.htm ). Duplicate results (original and duplicate) will
not be averaged for the purpose of representing the range of concentrations. However, the
average of the original and duplicate samples will be used to represent the concentration at a

particular sampled location.
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Project-Specific Sampling and Analysis Plan Title: Remedial Investigation
Site Name/Project Name: PSC 45, NAS Jacksonville Revision Number: 1
Site Location: Jacksonville, Florida Revision Date: May 2011

Data Usability Assessment

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, FOL, and Project Scientist will be responsible for
conducting the listed data usability assessments. The data usability assessment will be reviewed
with the Navy RPM, the USEPA RPM, and the FDEP RPM. If deficiencies affecting the
attainment of project objectives are identified, the review will take place either in a face to face
meeting or a teleconference depending on the extent of identified deficiencies. If no significant
deficiencies are identified, the data usability assessment will simply be documented in the project

report and reviewed during the normal document review cycle.

Describe the documentation that will be generated during usability assessment and how
usability assessment results will be presented so that they identify trends, relationships
(correlations), and anomalies:

The data will be presented in tabular format, including data qualifications such as estimation (J,
UJ) or rejection (R). Written documentation will support the non-compliance estimated or
rejected data results. The project report will identify and describe the data usability limitations

and suggest re-sampling or other corrective actions, if necessary.
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APPENDIX A

PSC 45 SITE ASSESSMENT GROUNDWATER AND SOIL RESULTS

SAMPLE DATE: AUGUST 2009



P:\GIS\JACKSONVILLE_NAS\MXD\BUILDING200_SITE_TAG_SB_ALT.MXD 09/09/10 TW

JAX45-SB01

[0-2]

Volatile Organics (ug/kg)
TETRACHLOROETHENE 1 J [G]
""" Semivolatile Organics (ug/kg)

BAP EQUIVALENT-POS 75.767 [0G]
JAX45-SB02 [0-2] | BENZO (A) ANTHRACENE 57 J [G]
Semivolatile Organics (ug/kg) BENZO (A) PYRENE 70 J [0OG]
BAP EQUIVALENT-POS 645.36 [ROG] Pesticides/PCBs (ug/kg)
BENZO (A) ANTHRACENE 400 [OG] AROCLOR-1260 33 [G]
BENZO (A) PYRENE 490 [ROG] Inorganics (mg/kg)

BENZO (B) FLUORANTHENE 710 [0G] CADMIUM 4.4 [G]

INDENO(1,2,3-CD)PYRENE 410 J [0G] CALCIUM 22800 J [B]
NAPHTHALENE 190 J [G] COBALT 0.60 [G]
Pesticides/PCBs (ug/kg) IRON 1080 [BG]
AROCLOR-1260 28 [G] MAGNESIUM 279 [B]
Inorganics (mg/kg) MERCURY 0.041 [G]

CADMIUM 1.7 [G]
CALCIUM 9270 J [B]
COBALT 0.58 [G]
MAGNESTUM 164 [B]

| oax45-sBO1 [2-4]

Semivolatile Organics (ug/kg)

BAP EQUIVALENT-POS 1204.92 [ROG]
| BENZO (A) ANTHRACENE 680 [0G]

JAX45-SB02 [2-4] BENZO (A) PYRENE 770 [ROG]
Volatile Organics (ug/kg) BENZO (B) FLUORANTHENE 1200 [OG]
TETRACHLOROETHENE 1.3 J [G] BENZO (K) FLUORANTHENE 400 [G]
Semivolatile Organics (ug/kg) CARBAZOLE 220 J [L]

BAP EQUIVALENT-POS 118.15 [ROG]
BENZO (A) ANTHRACENE 64 J [G]

DIBENZO (A, H) ANTHRACENE 160 J [OG]
INDENO(1,2,3-CD)PYRENE 820 J [O0OG]

BENZO (A) PYRENE 90 J [0G] NAPHTHALENE 210 J [G]
BENZO (B) FLUORANTHENE 130 J [G] Inorganics (mg/kg)

Pesticides/PCBs (ug/kg) CADMIUM 2 [G]
AROCLOR-1260 37 [G] CALCIUM 20000 J [B]

Inorganics (mg/kg)

CADMIUM 2.1 [G]
CALCIUM 24900 J [B]
COBALT

[0-2] ! 1 N J
Semivolatile Organics (ug/kg) ok / ] JAX45-SB03 [0-2]
BAP EQUIVALENT-POS 122.417 [ROG] | . o Semivolatile Organics (ug/kg)

BENZO (A) ANTHRACENE 78 J [G] BAP EQUIVALENT-POS 141.75 [ROG]
? | BENZO (A) PYRENE 100 J [0G] BENZO (A) ANTHRACENE 110 J [G)
Uit 25 L i R - W% BENZO(B) FLUORANTHENE 140 J [G] BENZO (A) PYRENE 110 J [ROG]
J._J"}"l“f L " ! y ’ g Inorganics (mg/kg) BENZO (B) FLUORANTHENE 200 J [0G]
— . B CADMIUM 2.8 [G] Pesticides/PCBs (ug/kg)
CALCIUM 11700 J [B] AROCLOR-1260 36 [G]
Legend IRON 1620 [BG] Inorganics (mg/kg)
{ MAGNESIUM 173 [B] CADMIUM 1.6 [G]

JAX45-SB04 [2-4]
Semivolatile Organics (ug/kg)

CALCIUM 14600 J [B]
MAGNESTIUM 195 [B]

® Soil Boring Location

BAP EQUIVALENT-POS 305.62 [ROG] JAXA45-SB03 [2-4]
. ) BENZO (A) ANTHRACENE 140 J [G] | semivolatile Organics (ug/kg)
JAX45-SB02 [0-2] - Soil sample from soil BENZO (A) PYRENE 240 J [ROG] BAP EQUIVALENT-POS 177.92 [ROG]
boring 2 collected from 0 to 2 feet bgs BENZO (B) FLUORANTHENE 320 J [0G] BENZO (A) ANTHRACENE 140 J [G]
INDENO(1,2,3-CD)PYRENE 180 J [OG] BENZO (A) PYRENE 140 J [ROG]
Aroc'°r'126_0 28 [G] - Analyte deteCt.ed at Inorganics (mg/kg) BENZO (B) FLUORANTHENE 230 J [0G]
28 ug/kg which exceeds the USEPA risk-based CADMIUM 2.2 (6] NAPHTHALENE 140 J [6]
: | CALCIUM 14500 Inorganics (mg/kg)
protection of groundwater ALy 1730 9 (2]

- : = el 100 0 100
» A ———

SITE ASSESSMENT RESULTS - SOIL O S it BER
PSC 45 - BUILDING 200 APPROVEDBY  DATE

NAS JACKSONVILLE APPROVED BY DATE
JACKSONVILLE, FLORIDA — —

FIGURE NO. REV
FIGURE A-1 0

B - Background Exceedance
R - FDEP Residential SCTL Exceedance :
DATE

L - FDEP Leach Exceedance ! SR 1 ?BVOI-\/iVE'\/l\'?(\I()N 09/03/10
O - USEPA Resedential Soil Exceedance ; / ! sy ' W ' CHECKED BY  DATE

G - USEPA Risk-Based Protection of 8 3 B. PEEBLES  09/09/10
Groundwater COST/SCHED AREA

SCALE

All units shown in ug/kg AS NOTED




P:\GIS\JACKSONVILLE_NAS\MXD\BUILDING200_GW_EXCEEDANCES_ALT.MXD 09/09/10 TW
TN T
Uy i

ey

JAXA45-DPT11 [12]
NO EXCEEDANCE
JAX45-DPT11 [20]

1, 1-DICHLOROETHANE 5.6 [T]
1, 1-DICHLOROETHENE 35 [G]
1, 2-DICHLOROETHANE 14 [GT]

CIS-1,2-DICHLOROETHENE 130 [G]
TRICHLOROETHENE 26 [GT]
JAX45-DPT11 [40]

1, 1-DICHLOROETHANE 21 [T]

1, 1-DICHLOROETHENE 200 [G]
1, 2-DICHLOROETHANE 84 [GT]
TRICHLOROETHENE 160 [GT]

JAX45-DPT11 [60]
NO EXCEEDANCE

| JAX45-DPT04 [12]

| NO EXCEEDANCE
JAX45-DPT04 [20]

JAX45-DPT06 [12]
TETRACHLOROETHENE 2.3 [T]
JAX45-DPT06 [20]

NO EXCEEDANCE

»

JAX45-DPTO05 [12]

JAX45-DPT06 [40] NO EXCEEDANCE 1, 1-DICHLOROETHANE 6.2 [T]

NO EXCEEDANCE JAX45-DPTO05 [20] 1, 1-DICHLOROETHENE 49 [G]

JAX45-DPT06 [60] NO EXCEEDANCE 1, 2-DICHLOROETHANE 13 [GT]

NO EXCEEDANCE JAX45-DPTO05 [40] | TRICHLOROETHENE 57 [GT]
NO EXCEEDANCE JAX45-DPT04 [40]

JAX45-DPTO05 [60] 1, 1-DICHLOROETHANE 77 [GT]

NO EXCEEDANCE 1, 1-DICHLOROETHENE 780 [GT]
1, 2-DICHLOROETHANE 120 [GT]
TRICHLOROETHENE 370 [GT]

NO EXCEEDANCE
JAX45-DPT04 [60]
NO EXCEEDANCE

o .
JAX45-DPT02 [12]
NO EXCEEDANCE
JAX45-DPT02 [20]
NO EXCEEDANCE
JAX45-DPT02 [40]
NO EXCEEDANCE
JAX45-DPT02 [60]
NO EXCEEDANCE

JAX45-DPT07 [12]
NO EXCEEDANCE
{ JAX45-DPT07 [20]
NO EXCEEDANCE
| Jax45-DPT07 [40]
] No ExcEEDANCE
JAX45-DPT07 [60]
4 NO EXCEEDANCE

JAX45-DPT08 [12]
1, 1-DICHLOROETHENE 7.8 [G]
1, 2-DICHLOROETHANE 1.3 [T]
TRICHLOROETHENE 6.6 [GT]
JAX45-DPT08 [20]

1, 2-DICHLOROETHANE 8.1 [GT]
TRICHLOROETHENE 11 [GT]
JAX45-DPT08 [40]

1, 1-DICHLOROETHANE 4 [T]

1, 1-DICHLOROETHENE 28 [G]
1, 2-DICHLOROETHANE 3.2 [GT]
TRICHLOROETHENE 5.1 [GT]
JAX45-DPT08 [60]

NO EXCEEDANCE

JAX45-DPTO03 [12]
NO EXCEEDANCE
JAX45-DPT03 [20]
NO EXCEEDANCE
JAX45-DPTO03 [40]
NO EXCEEDANCE
| JAX45-DPTO03 [60]
NO EXCEEDANCE

JAX45-DPT09 [12]
NO EXCEEDANCE

JAX45-DPT09 [20]
1, 1-DICHLOROETHENE 14 [G]
TRICHLOROETHENE 8 [GT]

JAX45-DPTO1 [12]
NO EXCEEDANCE
JAX45-DPTO1 [20]

1, 1-DICHLOROETHANE 6.2 [T]
1, 1-DICHLOROETHENE 30 [G] JAX45-DPT10 [12] JAX45-DPT09 [40]

Legend 1, 2-DICHLOROETHANE 16 [GT] NO EXCEEDANCE 1, 1-DICHLOROETHANE 20 [T]
TRICHLOROETHENE 27 [GT] JAX45-DPT10 [20] 1, 1-DICHLOROETHENE 270 [G]
JAX45-DPTO01 [40] TRICHLOROETHENE 3.1 [GT] 1, 2-DICHLOROETHANE 4.3 [GT]

€] Groundwater Sample Location 1, 1-DICHLOROETHANE 29 [T] JAX45-DPT10 [40] TRICHLOROETHENE 110 [GT]

1,1-DICHLOROETHENE 250 [G] 1, 1-DICHLOROETHANE 15 [T] JAX45-DPT09 [60]
1, 2-DICHLOROETHANE 44 [GT] 1, 1-DICHLOROETHENE 200 [G] NO EXCEEDANCE

JAX45-DPTO01 [20] - Groundwater sample TRICHLOROETHENE 140 [GT] 1, 2-DICHLOROETHANE 2.9 [T]
JAX45-DPT01 [60] TRICHLOROETHENE 58 [GT]

from DPTO1 collcted from 20-24 feet bgs.

NO EXCEEDANCE JAX45-DPT10 [60]

NO EXCEEDANCE

1,1 Dichloroethane 6.2 [T] - Analyte detected [Pt ) { T e g M - L' =

at 6.2 ug/L which exceeds Tapwater PAL it = - B ' : ul el

- USEPAT: ter PAL _ b sl £ — " TDRAWNBY DATE CONTRACT NUMBER
EE]  FDEP GOIL PAL - ' i A | TwieAToN 090110 SITE ASSESSMENT RESULTS - GROUNDWATER CTO JM 19
No Exceedance - No analyte detected ' i \ ’ ' : (B:H gggnggY og%gT/fo PSC 45 - BUILDING 200 APTVED > Df
above the PAL. COST/SCHED AREA NAS JACKSONV'LLE APPROVED BY DATE

JACKSONVILLE, FLORIDA — —
L L FIGURE NO. REV
FIGURE A2 0

SCALE

All units shown in ug/L
AS NOTED
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Table 4-1
Identification of Background Concentration - Surface Soil
Remedial Investigation and Feasibility Study, Operable Unit 1
Naval Air Station Jacksonvilie
) Jacksonville, Florida
Parameter Flr_.)aec:uer_upylof Range of Det.ecmad Mean of Det'ectezd B;g:g:;:‘gd
action Concentrations Concentrations Concentration®

Volaties (ug/kg)
Acetone 6/10 3-1n 67 . NA
Semivolatiles (zg/kg) ’
Anthracene 1/10 a7 -37 37 . NA
Benzo(a)Anthracene 2/10 27 - 250 139 NA
Benzo(a)Pyrene 3/10 29 - 150 71 " NA
Benzo(b)Fluoranthensa 3/10 26 - 330 140 NA
Benzo(g,h,i)Peryiene 3/10 43 -80 57.3 NA
Benzo (k)Fluoranthene 3/10 20 - 100 49.3 NA
Carbazole 1/10 46 - 46 46 NA

, Chrysene : 3/10 24 - 350 138 NA

" | Di-n-Butylphthalate 1/10 355 - 355 355 NA
Dibenz(a,h)Anthracene 2/10 18 -31 245 NA
Fluoranthene - 3/10 20 -390 147 NA
Indeno(1,2,3-cd)Pyrene 3/10 41 -88 57 NA
Phenanthrene 1/10 36 -36 36 NA
Phenol 1/10 19 - 19 19 NA
Pyrene T 3/10 28 - 430 163 NA
bis(2-Ethylhexyl)Phthalate 1/10 18 - 18 18 NA
Pesticides and PCBs (yg/kg}
4,4-DDD 1/10 27 -27 27 NA
4,4-DDE _ ' 4/10 1.8 -12 46 NA
4,4-DDT : 3/10 22 -18 8.2 NA
Aroclor-1260 1/10 26 -26 26 NA
Dieldrin 2/10 0.43 -97 48.7 NA
alpha-Chlordane 1/10 0.25 -0.25 0.25 NA
gamma-Chiordane 2/10 0.37 - 0.81 ) 0.59 NA
Dioxins (rg/kg)
1,2,3,4,6,7,8-HpCDD 1/3 0.0614 - 0.0614 0.0614 NA
OCDD 2/3 0211 - 0517 0.364 NA
Inorganics (mg/kg) --M\“"H..___M
Alurminum 7 10/10 31.8 - 1,710~ 670 1,340
Arsenic 7/10 0.29 - 0.6 Tl 04 0.8
Barium ' 10/10 1.1 -127 66 11.2
Calcium 10/10 48.2 - 6,200 1,180 \ 2,360
Chromium ‘ 7/10 15 -46 33 " 6.6
Copper 3/10 17 -52 2.9 5.8
Sen notes at end of table. '

e
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Table 4-1 (Continued)
Identification of Background Concentration - Surface Soil

Remedial investigation and Feasibility Study, Operable Unit 1
Naval Air Station Jacksonville :

Jacksonville, Florida

Parameter Flrjeecluer.\cyiof Range of Det_ected Mean of Det_ectezd B;:rkeger:i:gd
ection Concentrations Concentrations Concentration®

Inorganics (mg/kg)
Cyanide 3/7 0.18 -0.22 0.2 0.4
Iron 10/10 124 - 928 426 852
Lead 10/10 1.2 -26.6 7.2 14.4
Magnesium 9/10 15.9 - 154 49.9 99.8
Manganese 10/10 14 -374 9 18
Nickel 5/10 ° 2.8 -147 5.5 11
Sodium 8/10 103 - 221 144 288
Thallium 1/10 0.21 -0.21 0.21 0.42
Vanadium 8/9 0.58 -46. 1.9 3.8
Zinc 8/10 3.8 -16.1 7.6 15.2
Radioisotopes (pCi/g)*
Actinium-228 10/10 0.652 - 1.486 1 2
Bismuth-210 4/10 1.4 -2.58 1.9 3.8
Bismuth-214 10/10 0.437 -1.02 0.71 1.42
Cesium-137 8/10 0.0301 -0.527 0.14 0.28
Lead-212 10/10 0.325 -0.923 0.63 1.26
Lead-214 10/10 0.412 - 0.991 0.67 1.34
Potassium-40 10/10 0.8 -4.335 26 52
Radium-223 4/10 0709 - 1.56 1.1 2.2
Radium-224 7/10 0.82-214 1.5 3.0
Radium-228 10/10 0.652 - 1.46 1 2
Thallium-208 10/10 0.175 - 0.529 0.33 0.66
Thorium-231 5/10 0.069 - 0.145 0.12 0.24
Thorium-232 9/10 0.724 - 1.46 1.1 2.2
Thorium-234 2/10 0.595 - 4.24 2.4 4.8
Uranium-234 2/10 2.23 -2.38 2.3 4.6
Uranium-238 2/10 223 -2.38 2.3 4.6

' Frequency of detection is the number of samples in which the analyte was detected divided by the total

number of samples analyzed. The samples are identified in Section 4.2.1.7 and Appendix P-4,

2 The average of detected concentrations is the arithmetic mean of all samples in which the analyte was
detected. It does not include those samples in which the analyie was not detected,
? Two times the mean for inorganic analytes and radionuclides. Values of organic compounds detected in
background surface soil samples are congidered on a case-by-case basis in the evaluation of “site" samples.

* The surface soil background screening concentration for radium-226, calculated from lead-214 concentrations,
has been determined at 1.3 pCi/g.

Notes: ug/kg = micrograms per kilogram.

DDT = dichiorodiphenyltrichloroathane.

NA = not applicable.

" PCBs = polychlorinated biphenyls.
DDD = dichlorodiphenyldichloroethane,
DDE = dichlorodiphenyldichloroethena.

HpCDD = heptachlorodibenzo-p-dioxin.
QCDD = octachlorodibenzodioxin.
mg/kg = milligrams per kilogram.
pCi/g = picocuries per gram,

JAX_RIFS.0U1
ASW.02.96
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Table 4-2
|dentification of Background Concentration - Subsurface Soil .
Remedial Investigation and Feasibility Study, Operable Unit 1
Navali Air Station Jacksonville
Jacksonville, Florida
Parameter Fg:uer)cylof Range of De'fected, Mean of Det‘ectezd BSa:rkeger:i:r;d
tection Concentrations Concentrations Concentration®

Volatiles (ug/kg)
Acetone 4/11 4 -1 7.25 NA
Semivolatiles (zrg/kg)
Benzo(a)Pyrene 1/11 21 -21 21 NA
Benzo (b)Fluoranthene 1/11 34 -34 34 NA
Benzo(g,h,i)Perylene 1/11 29 -29 29 NA
bis(2-Ethylhexyl)Phthalate 6/11 : 54 - 170 90.33 NA
Di-n-Butylphthalate 1/11 460 - 460 460 NA
Indeno(1;2,3-cd)Pyrene ‘ 1/11 23 -23 23 NA
Phenol 4/11 20 -24 215 NA
Pesticides and PCBs
(ug/kg)
4,4-DDE 1/11 ' 0.29 - 0.29 0.29 NA
4,4DDT _ 1/11 17 -17 17 NA
alpha-Chlordane 2/1 0.37 -045 0.41 NA
gamma-Chlordane 2/10 0.41 -0.55 0.48 NA
Methoxychlor 1/11 1.2-12 1.2 NA
Inorganics (mg/kg)
Alurninum ' 10/10 373 - 7,620 3,411.6 6,823.2
Arsenic 6/10 041 -2.0 0.74 . 1.48
Barium 10/10 2.0 - 209 104 20.8
Beryllium 2/10 0.24 - 0.25 0.245 - 0.49
Calcium ) 10/10 44.8 -1,200 334.15 668.3
Chromium : 9/10 29 -123 7.056 14.1
Iron 10/10 105 - 15600 2909.1 5818.2.
Lead 10/10 ' 15 -56 3.23 6.46
Magnesium 8/10 104 - 700 250.125 500.25
Manganese 10/10 15 -72 3.45 6.90
Potassium . 3/10 187 - 252 225.33 . 450.67
Sodium . 9/10 117 - 342 171.556 343.10
Zinc 9/10 41 -128 7.244 14.49
Radionuclides (pCi/g)*
Actinium-228 8/10 0.466 - 1.95 1.201 2.40
Bismuth-210 - 3/10 0.444 - 203 1.241 2,48
Bismuth-214 9/10 0.642 - 1.58 0936 1.87
Lead-212 10/10 0.237 - 1.17 0.671 1.34
Lead-214 10/10 0.212 - 1.34 0.744 1.49
See notes at end of table,
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Table 4-2 (Continued)
Identification of Background Concentration - Subsurface Soil

Rernedial Investigation and Feasibility Study, Operable Unit 1
Naval Air Station Jacksonville
Jacksonville, Florida

Parameter Frequar?cy1of Range of Detected | Mean of Detected B;grlzger;:;d
Detection Concentrations Concentrations? Concentration®
- Radionuclides (pCi/g)

Potassium-40 8/10 212 -8.76 5.57 11.14
Radium-223 3/10 0.286 - 1.56 0.9 1.80
Radium-224 6/10 1.13 - 2.31 1.585 3.17
Radium-228 8/10 0.429 -1.9% 1.216 2.43
Thallium-208 10/10 0.113 - 0.511 0.328 0.66
Thorium-231 . 6/10 : 0.044 - 0.240 ~0.145 0.29
Thorium-232 7/10 0.429 -1.95 1.171. 2.34
‘Thorium-234 5/10 2,96 - 4.53 3.484 6.98
Uranium-234 5/10 1.6 -252 1.962 3.92
Uranium-238 5/10 1.6 -2.52 1.962 . 3.92
Vanadium 9/10 0.99 - 16.7 7.288 14.58

' Frequency of detaction is the number of samples in which the analyte was detected divided by the total
number of samples analyzed. The samplies are identified in Section 4.2.2.6 and Appendix P-4.

? The average of detected concentrations is the arithmetic mean aof ail samples in which the analyte was
detected. It does not include those samples in which the analyte was not detected.

* Two times the mean for inorganic analytes and radionuclides. Values of organic compounds detected in
background surface soil samples are considered on a case-by-case basis in the evaluation of "site" samples.

* The subsurface soil background screening concentration for radium-226, calculated from lead-214 concentra-
tions, has been determined at 1.5 pCi/g.

Notes: ug/kg = micrograms per kilogram.
NA = not applicable.
PCBs = polychlorinated biphenyls.
DDE = dichlorodiphenyldichioroethene,
DDT = dichlorodiphenyitrichloroethane,
mg/kg = milligrams per kilogram,
pCi/g = picocuries per gram.

JAX_RIFS.0U1
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Table 4-3
List of Soil Sampling Locations

Remedial Investigation and Feasibility Study, Operable Unit 1

Naval Air Station Jacksonville
Jacksonville, Florida

| Soi Locations inside Boundaries of Presumptive Remedy

SL0O1 5L027 SLO45 SL099
SLoo2 5L028 5L046 SL100
SL003 SL029 SLO47 8L101
SLooS 5L030 SLo4s sL102
SLo10 SLo3z2 SLo49 50103
SLO11 SL033 SLO50 5127001
sLo12 SL034 $LO51 SL27002
SL013 SLO35 SLos2 SLe7003
SLO14 sL036 - 5Lo64 SL27004
SLO16 SLoa7 SLo72: SL27005
SLO17 5L038 sLos3 SL27006
SLO18 SL039 SLoss SL27007
SLo19 SL040 SLo91 SL27008
SLo22 SLO41 SL093 SL27009
SL023 SLo42 SLog4 5L27010
8L024 SLO43 sLog7 sLe7o11
SL025 SLo44 SLOga
Soil Locations Outside Boundaries of Prasumptive Remedy
SLOO4 5L063 SLog7 SL119
SL005 51065 SLo8g SL120
SLO06 SLO66 SL090 SL121
5L007 SL067 SLog2 sL122
5L.008 5L068 © SLogs SL123
SLo1s SL069 SL096 SL124
§L020 5LO70 SL104 SL125
SL021 SLo71 sL105 SL126
SLO26 SLO73 ' SL106 sL127
SL031 SLOo74 sl1o7 U1DSMW100
SLO53 SLO75 SL108 U1DSMW102
SL054 SLO76 SL109 U1DSMW104
SLoss SLo77 SL110 U1DSMW106
SLOS6 sLo78 SL11 U1DSMW108
SLo57 SLo79 sLi12 U1DSMWBS
SLos8- 5L080 SL113 U1DSMWO0
5LO59 SL081 SL114 U1DSMwe4
SLOBD SLos2 SL115 U1DSMWoe
sLos1 SL084 SL116 U1DSMwWes
SLo62 sLo8ss sL117 U158MWO3
SL086 SL118 U18SMW97
U155MWe9
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Table 4-4
Identification of Background Concentrations - Surface Water

Remedial investigation and Feasibility Study, Operable Unit 1
Naval Air Station Jacksonville
Jacksonville, Florida

Frequéncy of Range of Mean of Backgro_und ’
Parameter Detection’ Detecteq Detecte'd i Screemng ,
Concentrations Concentrations Concentration
Inorganics (rg/l) '
Arsenic 3/4 07 -29 1.6 3.2
Barium 4/4 292 -70.2 415 83
Calcium 4/4 7,320 - 34,200 19,558 39,110
Copper 4/4 21 -74 3.8 7.6
Cyanide a/4 0.6 - 31 15 3
Iron 4/4 362 - 1,920 1,218 2,436
Lead 4/4 0.8 -87 3.3 ' 6.6
Magnesium 4/4 1,800 - 5,090 3,063 6,126
Manganese 4/4 6.1 -289 19.8 39.6
Potassium 4/4 453 - 1,530 896 1,792
Sodium 4/4 7,770 - 14,400 10,435 20,870
Vanadium : 4/4 2 -34 28 5.6
Zinc 4/4 148 - 387 23.2 46.4
Radionuclides (pCi/Z) : ‘
Bismuth-214 1/4 112 -11.2 11.2 *
Thorium-234 1/4 158 - 158 158 *
Dissolved Inorganics (ug/f)
Diss. Aluminum 4/4 325 - 301 211 422
Diss. Arsenic 4/4 09 -27 15 3.0
Diss. Barium 4/4 - 288 -48.1 353 70.6
Diss. Cadmium 1/4 0.73 -0.73 0.73 1.46
Diss. Calciurn 4/4 7,050 - 32,500 15,013 38,026
Diss, Copper 3/4 16 -8.2 3 6.2
Diss. Iron 4/4 232 -1,090 601 1,202
Diss. Lead 2/4 09 -15 1.2 2.4
Diss. Magnesium 4/4 1,780 - 4,930 3,013 6,026
Diss. Manganese 4/4 6.8 -29.2 17.8 356
Diss. Potassium 4/4 615 - 1,430 940 1,880
Diss. Sodium 4/4 7,760 - 14,300 10,410 20,820
Diss. Vanadium 1/4 43 -43 4.3 8.6
Diss. Zin¢ ’ 4/4 145 - 21.1 17.8 35.6

' Frequency of detection is the number of samples in which the analyte was detected divided by the
total number of samples analyzed. The four samples used are taken from SW/SD58, SW/SD58,
SW/SD60 and SW/SD62.

2 The average of detected concentrations is the mean of all samples in which the analyte was
detected. Ht does not include those samples in which the analyte was not detected.

3" Two times the mean for inorganic analytes and radiological parameters.

(*) Background screening concentrations for radionuclides were not developed for this set.

Notes: wg/? = micrograms per liter.
pGi/t = picocuries per liter.
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Identification of Background Concentrations - Sediment

Table 4-5

Remedial Investigation and Feasibility Study, Operable Unit 1

Naval Air Station Jacksonville
Jacksonville, Florida

- Frequency of Range of Mean of Backgrquhd
Chemical Detection' Dete;:tec.i Detsctef.l , Screenmg .
Concentrations Concentrations Concentration

Volaties (vg/kg)
2-Butanone 1/4 8 -8 8 NA
Acetone 3/4 24 - 35, 28.7 NA
Semivolatiles (uvg/kg)
Anthracene 1/4 84 -84 84 .NA
Benzo(a)Anthracene 1/4- 470 - 470 470 NA
Benzo(a)Pyrene 1/4 480 - 480 480 NA
Benzo(b)Fiuoranthene 1/4 540 - 540 540 NA
Benzo(g,h,i)Perylene 1/4 90 - 90 90 NA
Benzo (k)Fluoranthene 1/4 370 - 370 370 NA
Chrysene 1/4 540 - 540 540 NA
Dibenz(a,h)Anthracene 1/4 80 - 80 80 NA
Fluoranthene 1/4 1,300 - 1,300 1,300 NA
Indeno(1,2,3-cd)Pyrene 1/4 180 - 180 180 NA
Phenanthrene 1/4 590 - 590 590 NA
Pyrene 1/4 1,100 - 1,100 1,100 NA
Pesticides and PCBs (ug/kg)
4,4DDD 1/4 51 - 51 51 NA
4,4-.DDE 2/4 3.1 -170 86.6 NA
Inorganics {mg/kg)
Aluminum 4/4 239 -1,220 585 1,180
Antimony 1/4 46 -46 46 . 9.2
Arsenic 3/4 0.2 -0.97 0.63 1.26
Barium 4/4 22 -96 49 9.8
Beryllium 1/4 0.24 -0.24 - 0.24 0.48
Cadmium 1/4 0.3 -03 0.3 0.6
Calcium 4/4 124 - 8,660 3,234 6,468
Chromium 3/4 0.73 -29 1.9 3.8
Cobalt 1/4 19 -19 1.9 3.8
Copper 3/4 26 -42 35 7
Cyanide 3/4 0.06 -0.11 0.08 0.16
Iron 4/4 560 - 2,290 1,150 2,300
Lead 4/4 2 -123 7.2 14.4
Magnesium 4/4 252 -110 65.5 131
Manganese 4/4 1.5 -49 34 €8
Mercury 1/4 0.05 - 0.05 0.05 0.1

See notes at end of table.
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Table 4-5 (Continued)
. Identification of Background Concentrations - Sediment

Remedial Investigation and Feasibility Study, Operable Unit 1
Naval Air Station Jacksonville
Jacksonville, Florida

. Frequency of Range of Mean of ‘ Backgrci.und
Chemical Detsction’ Detecteq _ Detecte.d , Screemn_g \
) Concentrations Concentrations Concentration
‘Inorganics (ma/kg)
Nickel 3/4 29 -34 31 6.2
Potassium 1/4 109 - 109 109 218
Selenium 1/4 0.21 -0.21 0.21 0.42
Sodium 3/4 239 - 260 249 498
Thallium 1/4 0.19 - 0.19 0.19 0.38
Vanadium . 3/4 077 -46 26 : 5.2
Zine 4/4 26 - 1838 9.2 18.4
Radionuclides (pCi/g)
Actinium-228 4/4 0.64 -0.887 0.8 1.6
Bismuth-212 2/4 1.06 - 1.34 12 2.4
Bismqth-214 4/4 0.418 - 0.668 0.54 1.08
Cesium-137 . 2/4 0.0953 -0.14 0.12 0.24
Lead-212 4/4 0.378 -0.816 0.52 1.04
Lead-214 1/4 0.447 - 0.447 0.45 0.90
Potassiumn-40 1/4 3.66 - 3.66 37 7.4
. Thallium-208 . 4/4 0.188 -0.286 0.24 0.48
- Uranium-235 1/4 0.125 -0.125 0.13 0.26

' Frequency of detection is the number of samples in which the analyte was detected divided by the total
number of samples analyzed. The samples used are taken from SW/SD58, SW/SD59, SW/SD60, an
Sw/SsDez2. :

2 The average of detected concentrations is the mean of all samples in which the analyte was detected. It
does not include those samples in which the analyte was not detected.

? Two times the mean for inorganic analytes and radiological parameters.

Notes: wg/kg = micrograms per kilogram.
NA = not applicable.
PCBs = polychlorinated biphenyls.
DDD = dichlorodiphenyldichloroethane.
DDE = dichlorodiphenyldichloroethena.
mg/kg = milligrams per kilogram.
pCi/g = picocuries per gram.
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Table 4-6

Remadial Investigation and Feasibility Study, Operable Unit 1
Naval Air Station Jacksonville
Jacksanville, Florida

Identification of Background Screening Concentration - Groundwater

Parameter Frequel:lcy’of Flang_o of Det'ected Mean of Det_ectezd Bgz:‘es:::i:;d
Detection Concentrations Concentrations Concentration®

Volatiles (zg/l)
Carbon Disulfide 5/42 1-7 3 NA
Chloroform 1/42 2.2 2 NA
Chloromethane 2/42 1-3 2. NA
Xylene (total) 1/42 1 -1 1 NA
Samivolatiles (rg/f) ) .
Diethylphthalate 1/42 3 -3 NA
Phenol 1/42 1 -1 NA
bis(2-Ethylhexyl)Phthalate 18/42 0.6 - 64 6.1 NA
Pesticides and PCBs (ug/f)
4,4.DDE 1/42 0.006 - 0.006 0.01 NA
Dieldrin 1/42 " 0.016 -"0.016 0.02 NA
Inorganics (ug/l)
Aluminum 42/42 146 - 451,000 73,659 147,318
Antimony 2/40 202 - 227 215 43
Arsenic 34/42 "1,05-14.2 6.6 13.2
Barium 42/42 19.3 - 3,160 308 616
Berylliurn 30/42 '0.335- 30 4.1 8.2
Cadmium 12/42 0.78 -8.38 4.1 8.2
Calcium 42/42 2,300 - 163,000 29,533 59,066
Chromium 36/42 "2.35- 542 104 208
Cobalt 26/42 35 -578 1.3 226
Copper 30/42 3.2 -785 20.2 40.4
Cyanide 4/42 1.8 -25 2.2 4.4
Iron 42/42 255 - 187,000 34,146 68,292
Lead 36/42 0.5 - 136 229 458
Magnesium 42/42 3,340 - 36,700 9,658 19,316
Manganese 42/42 7.4 -1,240 102 204
Mercury 18/42 0.14 - 21 0.49 0.98
Nickel 21/42 9.6 -174 37.4 74.8
Potassium 41/42 502 - 17,700 4519 9,038
Selenium 9/42 "0.56-47.9 6.9 13.8
Silver 2/42 42 "5 4.7 9.4
Sodium 42/42 790 - 29,000 12,313 24,626
Vanadium 37/42 '2.625-"7285 147 294
Inorganics (ug/2) ’
Zinc 42/42 6.6 - 261 86.6 173.2

See notes at end of table.
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Table 4-6 (Continued)
Identification of Background Screening Concentration - Groundwater
Remedial Investigation and Feasibility Study, Operable Unit 1
Naval Ajr Station Jacksonville
Jacksonville, Florida
Parameter Frequency of Range of Detacted Mean of Detected B;sr:ir:il:\;d
. 1 - 0 2
Detection Concentrations Concentrations Concentration?

Radivisotope (ug/f}
Actinium-228 2/42 ‘117-218 16.8 336
Bismuth-214 3/42 "53-116 7.5 15
Lead-214 3/42 '6.7 - 18.1 13.3 26.6
Potassium-40 3/42 60.1 - 138 92.6 185.6
Radium-224 6/42 "54.5 - 105 88.4 176.8
Thallium-208 . 3/42 '37-73 57 1.4
Diss. Aluminum 34/42 8 -74,200 8,905 NA
Diss. Antimony 9/42 12.8 -"30.05 19.6 NA
Diss. Arsenic 16/42 '06-66 3.2 NA
Diss. Barium 42/42 ‘9.9 -"250 64.1 NA
Diss. Beryilium 10/42 ‘0.43-3.2 1.3 NA
Diss. Cadmium 4/42 1-62 37 NA
Diss. Calciumn : 42/42 1,130 - 99,300 23,232 NA
Diss. Chromium 16/42 25 -758 237 NA
Diss. Cobalt 8/42 '275- 6.4 4.8 NA
Diss. Copper 22/42 1.1 -127 53 NA
Diss. Iron ) 41/42 11.8 -" 27,800 4,509 NA
Diss. Lead 21/42 06 -189 4.1 NA
Diss. Magnesium 42/42 1,030 - 15,800 4,773 NA
Diss. Manganese 41/42 "2.65-134 354 NA
Diss. Mercury 1/42 0.1 -0.1 0.1 ' NA
Diss. Nickel 4/42 "10.3-19.5 13.2 NA
Diss. Potassium ' 42/42 585 -"5,770 1,912 NA
Diss. Selenium ' 2/42 1.2 - 4.1 27 NA
Diss. Sodium 42/42 2,070 - 31,200 12,410 NA
Diss. Thallium 1/42 1 -1 1 NA
Diss. Vanadium 24/42 " 2.625-"105.55 25.6 NA
Diss. Zinc 38/42 6.2 -134 35.1 | NA
' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of
samples analyzed. The samples analyzed are identified in Table R-4.7.
2 The mean of detected concentrations is the mean of all samples in which the analyte was detected. It does not include
those samples in which the analyte was not detected. :
? Two times the mean for inorganic analytes.
* The groundwater background screening concentration for radium-226, calculated from lead-214 concentrations, has been
determined at 26.6 pCi/1.
" Value is the average of a sample and its duplicate.
Notes:ug/? = micrograms per liter.
NA = nat applicable.
PCBs = polychiorinated biphenyls.
DDE = dichiorodiphenyldichloroethene.
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APPENDIX C

FIELD STANDARD OPERATING PROCEDURES AND
FIELD DATA SHEETS



Tetra Tech NUS, Inc.

PROJECT NAME :

EQUIPMENT CALIBRATION LOG

INSTRUMENT NAME/MODEL:

SITE NAME: MANUFACTURER:
PROJECT No.: SERIAL NUMBER:
Date Instrument Person Instrument Settings Instrument Readings | Calibration Remarks
of I.D. Performing Pre- Post- Pre- Post- Standard and
Calibration Number Calibration calibration | calibration | calibration | calibration | (Lot No.) Comments




Tetra Tech NUS, Inc.

DAILY ACTIVITIES RECORD

PROJECT NAME:

PROJECT NUMBER:

CLIENT: LOCATION:
DATE: ARRIVAL TIME:
Tt NUS PERSONNEL: DEPARTURE TIME:
CONTRACTOR: DRILLER:
QUANTITY QUANTITY PREVIOUS CUMULATIVE
ITEM ESTIMATE TODAY TOTAL QUANTITY
QUANTITY TO DATE
COMMENTS:
APPROVED BY:
Tt NUS REPRESENTATIVE DRILLER

DATE:




T | e reen s, e GROUNDWATER SAMPLE LOG SHEET

Page  of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By:

[ Domestic Well Data C.0.C. No.:

[ Monitoring Well Data Type of Sample:

[1 Other Well Type: [l Low Concentration

[ QA Sample Type: [1 High Concentration
SAMPLING DATA:
Date: Color pH S.C. Temp. Turbidity DO Salinity Other
Time: (Visual) (SU) | (mSlem) 4@ (NTU) (mg/l) (%)
Method:
PURGE DATA:
Date: Volume pH S.C. Temp. Turbidity DO Salinity Other
Method:
Monitor Reading (ppm):
Well Casing Diameter & Material
Type:
Total Well Depth (TD):
Static Water Level (WL):
One Casing Volume(gal/L):
Start Purge (hrs):
End Purge (hrs):
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

OBSERVATIONS / NOTES:

Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.:




07/20/99 INL

ACAD: FORM_CLMW.dwg

Li-

Tetra Tech NUS, Inc.

CONFINING LAYER
MONITORING WELL SHEET

WELL NO.:

PROJECT LOCATION
PROJECT NO. BORING
DATE BEGUN DATE COMPLETED

FIELD GEOLOGIST

GROUND ELEVATION

DATUM

DRILLER

DRILLING
METHOD

DEVELOPMENT
METHOD

L— TYPE OF SURFACE SEAL:

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /
—— ELEVATION /HEIGHT OF TOP OF RISER PIPE:

— ELEVATION /HEIGHT OF TOP OF PERM. CASING:

-/
-/

A

,—[.D. OF SURFACE CASING:

= \i\\\g{zx Q

’1\\\\\\\%\\&\ N\

RIS

X RN
SLCONFININGKS
SR K B RIIKIRKH
KIKLL A YE RAIKKIHXKKS

Q 9%
| RRRRAARRRHRAKRRKERNY

3%
Podeted

0’0

5
0%,

TYPE OF SURFACE CASING:

L — RISER PIPE 1.D.:

TYPE OF RISER PIPE:

R

BOREHOLE DIAMETER:

PERM. CASING I.D.:

TYPE OF CASING AND BACKFILL:

TYPE OF SEAL:

vvvvvvv ~—ELEVATION/DEPTH TOP CONFINING LAYER:
S—— ELEVATION /DEPTH BOTTOM OF CASING:
0.0,

~—ELEVATION/DEPTH BOTTOM CONFINING LAYER:

— ELEVATION /DEPTH TOP OF SEAL:

— DEPTH TOP OF SAND PACK:

TYPE OF SCREEN:

~— ELEVATION/DEPTH TOP OF SCREEN:

TYPE OF SAND PACK:

BOREHOLE DIA. BELOW CASING:

— ELEVATION/DEPTH BOTTOM OF SCREEN:

— ELEVATION/DEPTH BOTTOM OF SAND PACK:
BACKFILL MATERIAL BELOW SAND:

ELEVATION/DEPTH OF HOLE:




07/20/99 INL

ACAD: FORM_MWFM.dwg

L

Tetra Tech NUS, Inc.

OVERBURDEN
MONITORING WELL SHEET
FLUSH - MOUNT

WELL NO.:

PROJECT LOCATION
PROJECT NO. BORING
DATE BEGUN DATE COMPLETED

FIELD GEOLOGIST

GROUND ELEVATION

DATUM

DRILLER

DRILLING
METHOD

DEVELOPMENT
METHOD

FLUSH MOUNT
SURFACE CASING
WITH LOCK

— ELEVATION TOP OF RISER:

NN

NN

— TYPE OF SURFACE SEAL:

— TYPE OF PROTECTIVE CASING:

I.D. OF PROTECTIVE CASING:

§\¥ DIAMETER OF HOLE:

~— TYPE OF RISER PIPE:

RISER PIPE I.D.:

~— TYPE OF BACKFILL/SEAL:

WA ]L,\\

— TYPE OF SEAL:

— ELEVATION/DEPTH TOP OF SEAL:

TYPE OF SCREEN:

— ELEVATION/DEPTH TOP OF SAND:

ELEVATION/DEPTH TOP OF SCREEN:

SLOT SIZE x LENGTH:

— TYPE OF SAND PACK:

D

Eiz
[H#Y

DIAMETER OF HOLE IN BEDROCK:

— ELEVATION / DEPTH BOTTOM OF SCREEN:

ELEVATION / DEPTH BOTTOM OF SAND:
— ELEVATION/DEPTH BOTTOM OF HOLE:

BACKFILL MATERIAL BELOW SAND:




@ Tetra Tech NUS, Inc.

Site:

Well:

Date Installed:

MONITORING WELL DEVELOPMENT RECORD

Depth to Bottom (ft.):

Static Water Level Before (ft.):
Static Water Level After (ft.):

Project Name:

Project Number:

Site Geologist:

Page _ of

Date Developed: Screen Length (ft.): Drilling Co.:
Dev. Method: Specific Capacity:
Pump Type: Casing ID (in.):
Time Estimated | Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) Conductance | (NTU)
Thickness Volume (Ft. below TOC) (Units )

(Ft.)

(Gal.)




@ LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WELL ID.:
PROJECT NUMBER: DATE:
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity

_(Hrs) .| (Ft.below TOC) | (mL/Min.){. (S.U.) | (mS/cm) | (NTU) | (mg/t) | (Celcius) mV ) - % or ppt

SIGNATURE(S): PAGE__OF___




E Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name:

Location:

Weather Conditions:

Project No.:

Personnel:

Measuring Device:

Tidally Influenced: Yes No Remarks:
Well or Elevation of Total Water Level Thickness of | Groundwater
Piezometer Date Time Reference Point | Weil Depth | indicator Reading | Free Product Elevation Comments
Number (feet)* (feet)* {feet)* (feet)” (feet)*

“All measurements to the nearest 0.01 foot

Page of



Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page of

Project Site Name: Sample ID No.:

Project No.: Sample Location:

Sampled By: Duplicate:  []

Field Analyst: Blank: []

Field Form Checked as per QA/QC Checklist (initials): | |
SAMPLING:DATA: © 100 i il
Date: Color pH S.C. Temp. Turbidity DO Salinity ORP (Eh)
Time: (Visual) (SU.) | (mSlcm) fc) (NTU) (mg/l) (%) (+-mv)
Method:

ORP (Eh) (+/- mv) Electrode Make & Model:

Reference Electrode (circle one)

. Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration: ppm
Range Used: Range Method |Concentration ppm
I:l 0to 1 ppm K-7510 Analysis Time:
D 110 12 ppm K-7512
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartridge | Multiplier Titration Count Multiplier Concentration
[ ] 1-5 mg/L 200m  0200N  0.01 x001 = mg/L
[] 2-10 mg/L 100m 0.200N  0.02 X002 = mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: ppm
Range Used: Range Method |Concentration ppm
I:l 10 to 100 ppm K-1910 Analysis Time:
[] 100 to 1000 ppm |  K-1920
[] 250 to 2500 ppm | K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. |Cartridge | Multiplier Titration Count Concentration
[] 10-50 mg/L 200ml 03636N 0.1 x01 = mg/L
[] 20-100 mg/L 100ml 03636N 02 x02 = mg/L
[] 100-400mg/l.  200ml  3636N 1.0 x10 = mgl/L
D 200-1000 mg/L 100 ml 3.636 N 2.0 x 2.0 = mg/L
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:

Notes:

Hydrogen, dissolved

Equipment:

Bubble strip sampling field method

Start stripper at (time)

End stripper at (time)
Total stripper time

Pump rate milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By: Duplicate:  []
Field Analyst: Blank: [ ]
Alkalinity:
Equipment: Chemetrics Test Kit Concentration: ppm
Range Used: Range Method |Concentration ppm
D 10 to 100 ppm K-9810 Analysis Time:
[] 5010 500 ppm | K-9815
|:| 100 to 1000 ppm K-9820 Filtered: D
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge | Multiplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/L
[ ] 40-160 mg/L 25m 01600N 04 & x04 = mg/L
|:| 100-400 mg/L 100 ml 1.600 N 1.0 & x 1.0 = mg/L
|:| 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/L
|:| 500-2000 mg/L 20 ml 1.600 N 5.0 & x 5.0 = mg/L
|:| 1000-4000 mg/L 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: I:l Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
Notes:
Ferrous Iron (Fe*"):
Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: ppm
Program/Module:  500nm 33
Analysis Time:
Equipment: IR-18C Color Wheel Range: 0 - 10 mg/L
Notes: Filtered: I:l
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L
Equipment: HS-C Other: Concentration: ppm
Exceeded 5.0 mg/L range on color chart: I:l Analysis Time:
Notes:
Sulfide (S8%):
Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method |Concentration ppm
I:l 0to 1 ppm K-9510 Analysis Time:
I:l 1to 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module: 610nm 93

Notes:




E Tetra Tech NUS, Inc. P f
] BORING LOG age o
PROJECT NAME: BORING NUMBER:
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample Depth Blows / Sample | Lithology [ U
No. and (Ft.) 6" or Recovery /| Change : IS
Type or or RQD Sample |(Depth/Ft.)|:
ROD |RunNo.| (% Length o | C Remarks
Screened [; S
Interval [ *
0
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Background (ppm):
Converted to Well: Yes No Well I.D. #:



Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By: Duplicate:  []
Field Analyst: Blank: [ ]
Sulfate (S0,%):
Equipment: DR-850 DR-8 _ _ Range: 0 - 70 mg/L Concentration: ppm
Program/Module: 91 Analysis Time:
Standard Solution: I:l Results: Filtered: D
Standard Additions: I:l Digits Required: 0.1ml: 0.2ml: 0.3ml:
Notes:
Nitrate (NO3-N):
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.50 mg/L“) Concentration: ppm
Program/Module: 55 Analysis Time: Filtered: D
Standard Solution: D Results: Nitrite Interference Treatment: I:l Reagent Blank Correction: D
Standard Additions: I:l Digits Required: 0.1ml: 0.2ml: 0.3ml:
Alternate forms: NO, NaNO, mg/L

Notes (1): If results are over limit use dilution method at step 3, 5ml sample 10ml DI result X3, range upto 1.5mg/L

Notes:

Nitrite (NO,-N): Concentration: ppm

Equipment: DR-850 DR-8 _ _ Range: 0 - 0.350 mg/L Analysis Time: Filtered: D
Program/Module: 62

Standard Solution: D Results: Reagent Blank Correction: |;|

Notes:

Manganese (Mn2+): Concentration: ppm

Equipment: DR-850 DR-8 _ _ Range: 0 - 20.0 mg/L Analysis Time: Filtered: D
Program/Module: 525nm 41 _

Standard Solution: I:l Results: Digestion: D Reagent Blank Correction: D
Standard Additions: I:l Digits Required: 0.1ml: 0.2ml: 0.3ml:

Equipment: HACH MN-5 Range: 0 - 3 mg/L

Notes:

QA/QC Checklist:

All data fields have been completed as necessary: D

Correct measurement units are cited in the SAMPLING DATA block: D

Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet: []

Mulitplication is correct for each Multiplier table: []

Final calulated concentration is within the appropriate Range Used block: |:|

Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: D

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: |:|

Nitrite Interference treatment was used for Nitrate test if Nitrite was detected: D

Title block on each page of form is initialized by person who performed this QA/QC Checklist: D




TETRA TECH NUS
FIELD TASK MODIFICATION REQUEST FORM

Project/Installation Name CTO & Project Number

Modification To (e.g. Work Plan) Site/Sample Location

Activity Description:

Task Mod. Number

Date

Reason for Change:

Recommended Disposition:

Field Operations Leader (Signature)

Approved Disposition:

Date

Project/Task Order Manager (Signature)

Distribution:

Program/Project File — Other:

Project/Task Order Manager —

Date

Field Operations Leader —




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_

of

Project Site Name:

Project No.:

[l Surface Soll

[l Subsurface Soil
[ Sediment

[1 Other:

[ QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

C.0.C. No.:

Type of Sample:
[ Low Concentration
[1 High Concentration

Date:

Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Time:
Method:
Monitor Readin

Time

Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected

MS/MSD

Duplicate ID No.:

Signature(s):




Tetra Tech NUS, Inc.

PROJECT: JOB #:
LOCATION: DATE:
PROJECT MANAGER: FOL:

DAILY ACTIVITIES CHECKLIST

Startup Checklist

Activity Yes No

N/A

Pertinent site activities/information entered into site logbook

All onsite personnel listed in logbook

Required medical information onsite for all workers (TtNUS and Subcontractors)

Required MSDS's onsite

Proper equipment calibrations performed (list equipment)

1

2

3

4

Calibration logs filled out

Tailgate H&S meeting held prior to beginning field activities

Required work permits filled out/signed

Required utility clearances obtained

Required PPE onsite and in use

Information required to be posted is in place

(OSHA poster, hospital route, key phone numbers, etc.)

Exit Checklist

Activity Yes No

N/A

Logbooks completely and comprehensively filled out

Field forms complete and accounted for/properly filed

Samples properly packaged/shipped

COCs faxed to appropriate in-house personnel

All equipment accounted for, on charge if needed, and properly secured

All personnel accounted for

Arrangements made for upcoming work (permits, clearances, equipment, etc.)

Site properly secured

Note - not all items listed apply to every job, and some additional requirements may apply on a job-specific basis.




STANDARD OPERATING PROCEDURE
SOP-01

GLOBAL POSITIONING SYSTEM

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the Field Technicians with basic
instructions for operating a handheld Global Positioning System (GPS) unit allowing them to set GPS
parameters in the receiver, record GPS positions on the field device, and update existing Geographic
Information System (GIS) data. This SOP is specific to GIS quality data collection for Trimble-specific
hardware and software.

If possible, the Trimble GeoXM or GeoXH Operators Manual should be downloaded onto the operator’s
personal computer for reference before or while in the field. T he manual can be downloaded at
http://trl.trimble.com/docushare/dsweb/Get/Document-311749/TerraSyncReferenceManual.pdf

Unless the operator is proficient in the setup and operation of the GPS unit, the Project Manager (or
designee) should have the GPS unit shipped to the project-specific contact listed below in the Pittsburgh,
Pennsylvania office at least five working days prior to field mobilization so project-specific shape files, data

points, background images, and correct coordinate systems can be uploaded into the unit.

Tetra Tech NUS, Inc.

Attn: John Wright

661 Anderson Drive, Bldg #7
Pittsburgh, PA 15220

2.0 REQUIRED EQUIPMENT

The following hardware and software should be utilized for locating and establishing GPS points in the
field:
2.1 Required GPS Hardware

- Hand-held GPS Unit capable of sub-meter accuracy (i.e. Trimble GeoXM or Trimble GeoXH). This

includes the docking cradle, a/c adapter, stylus, and USB cable for data transfer.

Optional Accessories:

SOP-01
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External antenna
Range pole
Hardware clamp (for mounting Geo to range pole)

GeoBeacon

- Indelible marker

- Non-metallic pin flags for temporary marking of positions

2.2 Required GPS Software

The following software is required to transfer data from the handheld GPS unit to a personal computer:

- Trimble TerraSync version 2.6 or later (pre-loaded onto GPS unit from vendor)

- Microsoft ActiveSync version 4.2 or later. Download to personal computer from:

http://www.microsoft.com/windowsmobile/en-us/downloads/eulas/eula_activesync45 1033.mspx?ProductlD=76

- Trimble Data Transfer Ultility (freeware version 2.1 or later). Download to personal computer from:

http://www.trimble.com/datatransfer.shtml

3.0 START-UP PROCEDURES

Prior to utilizing the GPS in the field, ensure the unit is fully charged. The unit may come charged from the

vendor, but an overnight charge is recommended prior to fieldwork.

The Geo-series GPS units require a docking cradle for both charging and data transfer. The Geo-series
GPS unit is docked in the cradle by first inserting the far domed end in the top of the cradled, then gently
seating the contact end into the latch. The power charger is then connected to the cradle at the back end

using the twist-lock connector. Attach a U SB cable as needed between the cradle (B end) and the

laptop/PC (A end).

It is recommended that the user also be familiar and check various Windows Mobile settings. One critical

setting is the Power Options. The backlight should be set as needed to conserve power when not in use.

Start Up:

1) Power on the GPS unit by pushing the small green button located on the lower right front of the

unit.
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3.1

Utilizing the stylus that came with the GPS unit, launch TerraSync from the Windows Operating

System by tapping on the start icon located in the upper left hand corner of the screen and then

tap on TerraSync from the drop-down list.

If the unit does not default to the Setup screen, tap the Main Menu (uppermost left tab, just below

the Windows icon) and select Setup.

If the unit was previously shipped to the Pittsburgh office for setup, you can skip directly to Section

4.0. However, to confirm or change settings, continue on to Section 3.1.

Confirm Setup Settings

Use the Setup section to confirm the TerraSync software settings. To open the Setup section, tap the

Main Menu and select Setup.

1)

4.0

2)

SOP-01

Coordinate System

a.
b.

Tap on the Coordinate System.

Verify the project specs are correct for your specific project by scrolling through the various
settings. Edit as needed and then tap OK; otherwise, tap Cancel to return to Setup Menu.
Note: It is always best to utilize the Cancel tab rather than the OK tab if no changes are made
since configurations are easily changed by mistake.

Tap on the Units.

Verify the user preferences are correct for your specific project by scrolling through the
various settings. Edit as needed and then tap OK; otherwise, tap Cancel to return to Setup
Menu.

Tap Real-time Settings.

Verify the Real-time Settings are correct for your specific project by scrolling through the
various settings. Edit as needed and then tap OK; otherwise, tap Cancel to return to Setup
Menu.

The GPS unit is now configured correctly for your specific project.

ANTENNA CONNECTION

If a connection has been properly made with the internal antenna, a satellite icon along with the

number of usable satellites will appear at the top of the screen next to the battery icon. If no

connection is made (e.g.: no satellite icon), tap on the GPS tab to connect antenna.

At this point the GPS unit is ready to begin collecting data.



5.0

51
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COLLECTING NEW DATA IN THE FIELD

From the Main Menu select Data.

From the Sub Menu (located below the Data tab) select New which will bring up the New Data File

menu.

An auto-generated filename appears and should be edited for your specific project. If the integral

keyboard does not appear, tap the small keyboard icon at the bottom of the screen.

After entering the file name, tap Create to create the new file.

Confirm antenna height if screen appears. Antenna height is the height that the GPS unit will be

held from the ground surface (Typically 3 to 4 feet).

The Choose Feature screen appears.

Collecting Features

If not already open, the Collect Feature screen can be opened by tapping the Main Menu and
selecting Data. The Sub Menu should default to Collect.

Do not begin the data logging process until you are at the specific location for which you

intend to log the data.

A known reference or two should be shot at the beginning and at the end of each day in which the

GPS unit is being used. This allows for greater accuracy during post-processing of the data.

Upon arriving at the specific location, tap on Point_generic as the Feature Name.

Tap Create to begin data logging.

In the Comment Box enter sample ID or location-specific information.

Data logging can be confirmed by viewing the writing pencil icon in the upper part of the screen.

Also, the logging counter will begin. As a Rule of Thumb, accumulate a minimum of 20 readings

on the counter, per point, as indicated by the logging counter before saving the GPS data.



Note:

5.2

5.3

6.0

Once the counter has reached a minimum number of counts (i.e. 20), tap on OK to save the data
point to the GPS unit. Confirm the feature. All data points are automatically saved within the GPS

unit.

Repeat steps 2 through 8, giving each data point a unique name or number.

If the small satellite icon or the pencil icon is blinking, this is an indication the GPS unit is not
collecting data. A possible problem may be too few satellites. While still in data collection mode,
tap on Main Menu in upper left hand corner of the screen and select Status. Skyplot will display
as the default showing the number of available satellites. To increase productivity (number of
usable satellites) use the stylus to move the pointer on the productivity and precision line to the
left. This will decrease precision, but increase productivity. The precision and productivity of the
GPS unit can be adjusted as the number of usable satellites changes throughout the day. To

determine if GPS is correctly recording data, see Section 5.2.

Viewing Data or Entering Additional Data Points to the Current File

To view the stored data points in the current file, tap on the Main Menu and s elect Map. Stored
data points for that particular file will appear. Use the +/- and <-/-> icons in lower left hand corner

of screen to zoom in/out and to manipulate current view.

To return to data collection, tap onthe Main Menu and s elect Data. Y ou are now ready to

continue to collect additional data points.

Viewing Data or Entering Data Points from an Existing File

To view data points from a previous file, tap on Main Menu and s elect Data, then select File

Manager from the Sub Menu.

Highlight the file you want to view and select Map from the Main Menu.

To add data points to this file, tap on Main Menu and select Data. Continue to collect additional

data points.

NAVIGATION

This section provides instructions on navigating to saved data points in an existing file within the GPS unit.
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7.0

From the Main Menu select Map.

Using the Select tool, pick the point on the map to where you want to navigate.

The location you select will have a box placed around the point.

From the Options menu, choose the Set Nav Target (aka set navigation target).

The location will now have double blue flags indicating this point is you navigation target.

From the Main Menu select Navigation.

The dial and data on this page will indicate what distance and direction you need to travel to reach
the desired target.

Follow the navigation guide until you reach the point you select.

Repeat as needed for any map point by going back to Step 1.

PULLING IN A BACKGROUND FILE

This section provides instructions on pulling in a pre-loaded background file. These files are helpful in

visualizing your current location.

1)

2)

3)

8.0

From the Main Menu select Map, then tap on Layers, select the background file from drop down

list.

Select the project-specific background file from the list of available files.

Once the selected background file appears, the operator can manipulate the screen utilizing the

+/- and <-/-> functions at the bottom of the screen.

In operating mode, the operator’s location will show up on the background file as a floating “x”.

DATA TRANSFER

This section provides instructions on how to transfer stored data on the handheld GPS unit to a personal

computer. Prior to transferring data from the GPS unit to a computer, Microsoft ActiveSync and Trimble

Data Transfer Utility software must be downloaded to the computer from the links provided in Section 2.2

(Required GPS Software). If a leased computer is utilized in which the operator can not download files,

see the Note at the end of Section 8.0.

1)

SOP-01

See Attachment A at the end of this SOP for instructions on how to transfer data from the

GPS to a personal computer.



Note: If you are unable to properly transfer data from the GPS unit to a personal computer, the unit should
be shipped to the project-specific contact listed in Section 1.0 where the data will be transferred and the
GPS unit then shipped back to the vendor.

9.0 SHUTTING DOWN

This section provides instruction for properly shutting down the GPS unit.

When shutting down the GPS unit for the day, first click on the “X” in the upper right hand corner.

)
2) You will be prompted to ensure you want to exit TerraSync. Select Yes.
3) Power off the GPS unit by pushing the small green button located on the bottom face of the unit.
4) Place the GPS unit in its cradle to recharge the battery overnight. Ensure the green charge light is

visible on the charging cradle.
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ATTACHMENT A

How to Transfer Trimble GPS Data between Data Collector and PC
original 11/21/06 (5/1/08 update) — John Wright

Remember — Coordinate System, Datum, and Units are critical!!!

Trimble Data Collection Devices:

Standard rental systems include the Trimble ProXR/XRS backpack and the newer handheld GeoXT or
GeoXH units. Some of the older backpack system may come with either a RECON “PDA-style” or a TSCe
or TSC1 alpha-numeric style data collector.

The software on all of the above units should be Trimble TerraSync (v 2.53 or higher — current version is
3.20) and to the user should basically look and function similar. The newer units and software versions
(which should always be requested when renting) include enhancements for data processing, real-time
display functions, and other features.

Data Transfer:
Trimble provides a free transfer utility program to aid in the transfer of GIS and field data. The Data
Transfer Utility is a standalone program that will run on a standard office PC or laptop.

To connect a field data collector such as a RECON, GeoXM, GeoXT, GeoXH, or ProXH, you must first
have Microsoft ActiveSync installed to allow the PC and the data collector to talk to one another. A
standard USB cable is also needed to connect the two devices.

A CD or USB drive is provided with the data collector for use in data transfer. If needed, these programs
are also available without charge via the web at:

» Trimble Data Transfer Utility (v 1.38) program to download the RECON or GeoXH field data to your
PC: http://www.trimble.com/datatransfer.shtml

 ActiveSync from Microsoft to connect the data collector to the PC. The latest version (v4.5) can be

found at: http://www.microsoft.com/windowsmobile/activesync/default.mspx
(see page 2 for data transfer instructions)
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To Transfer Data Collected in the Field:

* Install the Data Transfer and ActiveSync software installed on your PC

» Connect the RECON or GeoXH to your PC via an A/B USB cable (blade end and square end type "HP
printer" style)

* ActiveSync should auto-detect the connection and recognize the data collector

» Make sure the data file desired is CLOSED in TerraSync prior to transfer

» Connect via ActiveSync as a guest (not a partnership)

* Run the Trimble Data Transfer Utility program on your PC

* Select "GIS Datalogger on Windows CE" or similar selection

« Hit the green connect icon to the right - the far right area should say "Connected to ...." if successful

* Select the "Receive" data tab (under device)

* Select "Data" from file types on the right

* Find the file(s) needed for data transfer. You can sort the data files by clicking on the date/time header
* Select or browse to a C-drive folder you can put this file for emailing

* When the file appears on the list, hit the “Transfer All”

* Go to your Outlook or other email, send a message to: John.Wright@tetratech.com (or GIS department)
* Attach the file(s) you downloaded from your C-drive. For each TerraSync data file created you should
have a packet of multiple data files. All need to be sent as a group — make sure you attach all files (the
number of files may vary — examples include: ssf, obx, obs, gix, giw, gis, gip, gic, dd, and car)

To Transfer GIS Data from PC to the Field Device (must be converted in Pathfinder Office):

* Obtain GIS file(s) desired from GIS Department and have converted to Trimble extension

* Contact John Wright (John.Wright@tetratech.com) if needed for file conversion and upload support

» The GIS file(s) can be quickly converted if requested and sent back to the field user in the needed
“Trimble xxx.imp” extension via email — then quickly downloaded from Outlook to your PC for transfer

* Install the Data Transfer and ActiveSync software installed on your PC

» Connect the RECON or GeoXH to your PC via an A/B USB cable (blade end and square end type "HP
printer" style)

* ActiveSync should auto-detect the connection and recognize the data collector

» Connect via ActiveSync as a guest (not a partnership)

* Run the Trimble Data Transfer Utility program on your PC

* Select "GIS Datalogger on Windows CE" or similar selection

+ Hit the green connect icon to the right - the far right area should say "Connected to ...." if successful

* Select the "Send" data tab (under device)

* Select "Data" from file types on the right (you can also send background files)

* Browse to the location of the data on your PC (obtain the file from Pathfinder Office or from the person
who converted the data for field use)

* Select the options as appropriate for the name and location of the data file to go on the data collector
(usually you can choose main memory or a data storage card)

* When the file(s) appears on the list, hit the “Transfer All”

* Run TerraSync on the field device and open the existing data files. Your transferred file should appear
(make sure you have selected Main Memory, Default, or Storage Card as appropriate)
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1.0 PURPOSE

The purpose of this document is to specify a consistent sample nomenclature system that will facilitate
subseqguent data management in a cost-effective manner. The sample nomenclature system has been
devised such that the following objectives can be attained:

Sorting of data by matrix.

Sorting of data by depth.

Maintenance of consistency (field, laboratory, and data base sample numbers).
Accommodation of all project-specific requirements.

Accommodation of laboratory sample number length constraints (maximum of 20 characters).

2.0 SCOPE

The methods described in this procedure shall be used consistently for all projects requiring electronic data.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Program Manager - It shall be the responsibility of the Program Manager (or designee) to inform contract-
specific Project Managers of the existence and requirements of this Standard Operating Procedure.

Project Manager - It shall be the responsibility of the Project Manager to determine the applicability of this
Standard Operating Procedure based on: (1) program-specific requirements, and (2) project size and
objectives. [t shall be the responsibility of the Project Manager (or designee) to ensure that the sample
nomenclature is thoroughly specified in the relevant project planning document (e.g., sampling and analysis
plan) and is consistent with this Standard Operating Procedure if relevant. It shall be the responsibility of
the project manager to ensure that the Field Operations Leader is familiar with the sample nomenclature
system.

Field Operations Leader - It shall be the responsibility of the Field Operations Leader to ensure that all
field technicians or sampling personnel are thoroughly familiar with this Standard Operating Procedure and
the project-specific sample nomenclature system. It shall be the responsibility of the Field Operations
Leader to ensure that the sample nomenclature system is used during all project-specific sampling efforts.

5.0 PROCEDURES
5.1 Introduction

The sample identification (ID) system can consist of as few as 8 but not more than 20 distinct alpha-
numeric characters. The sample D will be provided to the laboratory on the sample labels and chain-of-
custody forms. The basic sample ID provided to the lab has three segments and shall be as follows where
"A" indicates "alpha," and "N" indicates "numeric":

AorN AAA AorN
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters
Site Identifier Sample Type Sample Location

019611/P Tetra Tech NUS, Inc.
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Additional segments may be added as needed. For example:

(1)  Soil and Sediment Sample ID

AorN AAA AorN NNNN
3- or 4-Characters | 2- or 3-Characters 3- to 6-Characters 4-Characters
Site Identifier Sample Type Sample Location Sample Depth

(2) Aqueous (groundwater or surface water) Sample ID

AorN AAA AorN NN -A
3- or 4-Characters | 2- or 3-Characters | 3- to 6-Characters 2-Characters
Site Identifier Sample type Sample Location Round Number Filtered Sample only

(3) Biota Sample ID

AorN AAA AorN AA NNN
3- or 4-Characters | 2- or 3-Characters | 3-to 6-Characters 2-Characters 3-Characters
Site Identifier Sample Type Sample Location Species Sample Group
Identifier Number
5.2 Sample Identification Field Requirements

The various fields in the sample ID will include but are not limited to the following:

Site Identifier

Sample Type

Sample Location

Sample Depth

Sampling Round Number
Filtered

Species ldentifier
Sample Group Number

The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary since many
facilities/sites have multiple individual sites, SWMUSs, operable units, etc. Several examples are presented
in Section 5.3 of this SOP. '

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six-characters (alpha,
numeric, or a mixture). The six-characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment
sample is collected. The first two numbers of the four-number code specify the top interval, and the third
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater
than 100, then only the top interval would be represented and the sampling depth would be truncated to
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three-characters. The depths will be noted in whole numbers only; further detail, if needed, will be recorded
on the sample log sheet, boring log, logbook, etc.

A two-digit round number will be used to track the number of aqueous samples taken from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (total) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP.

The three digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, etc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001 and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

53 Example Sample Field Designations

Examples of each of the fields are as follows:

Site Identifier - Examples of site numbers/designations are as follows:

AQ1 - Area of Concern Number 1

125 - Solid Waste Management Unit Number 125

000 - Base or Facility Wide Sample (e.g., upgradient well)
BBG - Base Background

The examples cited are only suggestions. Each Project Manager (or designee) must designate appropriate
(and consistent) site designations for their individual project.

Sample Type - Examples of sample types are as follows:

AH - Ash Sample

AS - Air Sample

BM - Building Material Sample

BSB - Biota Sample Full Body

BSF - Biota Sample Fillet

CP - Composite Sample

Cs - Chip Sample

DS - Drum Sample

DU - Dust Sample

FP - Free Product

IDW - Investigation Derived Waste Sample
LT - Leachate Sample

MW - Monitoring Well Groundwater Sample
OF - Outfall Sample

RW - Residential Well Sample

SB - Soil Boring Sample

sSD - Sediment Sample

SC - Scrape Sample

019611/P
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SG - Soil Gas Sample
SL - Sludge Sample
SP - Seep Sample
SS - Surface Soil Sample
ST - Storm Sewer Water Sample
SW - Surface Water Sample
TP - Test Pit Sample
™ - Temporary Well Sample
WC - Well Construction Material Sample
WP - Wipe Sample
WS - Waste/Solid Sample
WW - Wastewater Sample

Sample Location - Examples of the location field are as follows:

001 - Monitoring Well 1
N32E92 - Grid location 32 North and 92 East
D096 - Investigation derived waste drum number 96

Species Identifier - Examples of species identifier are as follows:

BC - Blue Crab
GB = Blue Gill
CO - Corn
SB - Soybean
5.4 Examples of Sample Nomenclature

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU
16 for a filtered sample would be designated as 016MWO00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at
Site 23 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would be
designated as 130SW00102.

A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as
0198D0140001. The sample data sheet would reflect the precise depth at which this sample was
collected.

During biota sampling for full body analysis the first time a minnow trap was checked at grid location A25
of SWMU 1415 three small blue gills were captured, collected and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at
SWMU 1415) the sample ID designation given was 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash "-F".
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5.5 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature)

Field QA/QC will be designated using a different coding system. The QC code will consist of a three- to
four-segment alpha-numeric code that identifies the sample QC type, the date the sample was collected,
and the number of this type of QC sample collected on that date.

AA NNNNNN NN -F
QC Type Date Sequence Number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the Chain-of-Custody Form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date, and
type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log sheet (see SOP on Field Documentation).

5.6 Examples of Field QA/QC Sample Nomenclature

The first duplicate of the day for a filtered ground water sample collected on June 3, 2000 would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003 would be
designated as FD11170303.

The first trip blank associated with samples collected on October 12, 2000 would be designated as
TB10120001.

The only rinsate blank collected on November 17, 2001 would be designated as RB11170101.

6.0 DEVIATIONS

Any deviation from this SOP must be addressed in detail in the site specific planning documents.
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1.0 PURPOSE

The purpose of this document is to specify a consistent procedure for the quality assurance review of
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review
Process.

2.0 SCOPE

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all
projects managed by Tetra Tech NUS (TtNUS).

3.0 GLOSSARY

Chain-of-Custody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is
retained with the samples during transfer of samples from one custodian to another. The Chain-of-
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody
and field documentation requirements are addressed in SOP SA-6.1.

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro,
Microsoft Access, Paradox, etc.

Hardcopy Database - A printed copy of a database prepared using the software discussed under the
definition of an electronic database.

Form | - A printed copy of the analytical results for each sample.

Sample Tracking Summary - A printed record of sample information including the date the samples were
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were
shipped, the associated analytical requirements for the samples, the date the analytical data were
received from the laboratory, and the date that validation of the sample data was completed.

4.0 RESPONSIBILITIES

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample
Tracking Summaries are placed in the Database Records file. It shall be the responsibility of the
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project
Manager (for placement in the project file). It shall be the responsibility of the Database Records
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as
applicable) are placed in the Database Records file.

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records
Custodian. 1t shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that
photocopies of all data validation deliverables are placed in the applicable Database Records file by the
Database Records Custodian.
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Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department
Manager (or equivalent) to ensure that all field personnel are familiar with the requirements of this
Standard Operating Procedure (specifically Section 5.5).

FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of-
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in
Sections 5.4 and 5.5.

Management Information Systems (MIS) Manager - It shall be the responsibility of the MIS Manager to
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the
completeness of the database (presence of all samples) in both electronic and hardcopy form in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic
and hardcopy forms of the final database are placed in both the project and the Database Record File. It
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are entered in the
database.

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the
request of the Project Manager, specifically with respect to the generation of level of effort and schedule
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS
Manager to generate level of effort and budget estimates at the time database support is requested if a
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project
Manager at the time of any such requests. It shall be the responsibility of the MIS Manager to notify the
Project Manager of any anticipated level of effort overruns or schedule noncompliances as soon as such
problems arise along with full justification for any deviations from the budget estimates (provided they
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the
change on the level of effort and the schedule.

Program/Department Managers - It shall be the responsibility of the Department and/or Program
Managers (or designees) to inform their respective department's Project Managers of the existence and
requirements of this SOP.

Project Manager - It shall be the responsibility of each Project Manager to determine the applicability of
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the
responsibility of the Project Manager (or designee) to ensure that the FOL is familiar with the requirements
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant
and to ensure that such data (including all relevant information such as originating entity, sample
locations, sampling dates, etc.) are provided o the Database Records Custodian for inclusion in the
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the
Project Manager to complete the database checklist (Attachment A) to support the level of effort and
schedule estimate and to facilitate database preparation and subroutine execution.

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP
as necessary, and to take corrective action if necessary. Monitoring of the process shall be compieted on
a quarterly basis.

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
CT-05 40of 7
DATABASE RECORDS AND Revision Effective Date
QUALITY ASSURANCE 2 01/29/01

Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes
the presence of all relevant sample information (all sample information fields), agreement of the laboratory
and database analytical results, and the presence of data validation qualifiers.

Quality Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this
Standard Operating Procedure via routine audits.

5.0 PROCEDURES
5.1 Introduction

Verification of the accuracy and completeness of an electronic database can only be accomplished via
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process
is maintained in the project file.

5.2 File Establishment

A Database Record file shall be established for a specific project at the discretion of the Project Manager.
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file
for placement in the Database Record File. Each file in the Database Record File shall consist of
standard components placed in the file as the project progresses. Each file shall be clearly labeled with
the project number, which shall be placed on the front of the file drawer and on each and every hanging
file folder relevant to the project. The following constitute the minimum components of a completed file:

Electronic Deliverables
Sample Tracking Forms
Chain-of-Custody Forms
Data Validation Letters
Quality Assurance Records

5.3 Electronic Deliverables

The format of electronic deliverables shall be specified in the laboratory procurement specification and
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be
maintained. This shall be accomplished via the generation of copies of each electronic deliverable
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a
working copy.
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5.4 Sample Tracking Forms

Updated versions of the sample tracking form for each relevant project shall be maintained by the
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of-
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed.
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data
packages from the laboratory and of completion of validation of a given data package to facilitate updating
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample
Tracking Form shall also be provided to the project manager to apprise the project manager of sample
package receipt, completion of validation, etc.

5.5 Chain-of-Custody Forms

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample
Tracking Form, and (2) confirming that all required samples and associated analyses have been
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the
previously filed field copy. Upon receipt of all analytical data, two copies of the Chain-of-Custody will
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1.

5.6 Data Validation Letters

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for
inclusion in both the Database Record File and the project file. If USEPA regional- or client-specific
requirements are such that Form Is (or similar analytical results) need not be provided with the validation
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not
essential that the validation qualifiers be hand-written directly on the data summary forms. The data
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of
the database printout and the raw data and qualifiers.

5.7 Historical Data

At the direction of the Project Manager, historical data may also be included in a project-specific analytical
database. Inthe event that historical data are germane to the project, hardcopy of the historical data must
be included in the Database Record File. Historical data may be maintained in the form of final reports or
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its
collection date, the sample location, the matrix, and any and all other pertinent information. All available
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All
information shall be organized chronologically by matrix. It shall be the responsibility of the Project
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all
relevant forms. Data entry may only be performed on information that has undergone the aforementioned
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editing process, thereby having a direct correlation between hardcopy information and what will become
the electronic database.

6.0 RECORDS

Records regarding database preparation and quality assurance review include all those identified in the
previous section. Upon completion of the database task, records from the file will be forwarded to the
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for
storage. The final records for storage shall include the following minimum information on placards placed
on both the top and end of the storage box:

Database Record File

PROJECT NUMBER: __

SITE NAME:

DATEFILED: _/ [/

SUMMARY OF CONTENTS ENCLOSED
BOX _OF _

Project- or program-specific record keeping requirements shall take precedence over the record keeping
requirements of this SOP.
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ATTACHMENT A
1% MIS REQUEST FORM

Tetra Tech NUS, Inc.

Project Name:

Request Date:

Site Name(s) (Area, OU, etc.):

CTO: ) Date Data Available for Production:
Project Manager: i Request in Support of:
Requestor: Database Lead:
Program/Client: GIS Lead:
State/EPA Region: Statistics Lead:
Risk Lead:

Sampling Date(s):

[dJaew [Jso [Isp I'i:]SW ] Other:

Matrix:
Labels: ] Labels needed for an upcoming sampling event Total # of Samples
Estimated Hours Additional Instructions:
Due Date
Complete ETS Charge No.
FOL
Data Entry: :
Chemical data needs to be entered from hardcopy

O

[] Chemica! data needs to be forinated electronically

[[] Field analytical data needs to be entered from hardcopy
[] Geologic data needs to be em;ered from hardcopy

D Hydrology data needs to be ertered from hardcopy

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Estimated # of Samples

Tables: T Full Data Printout

] ‘Summary of Positive Hits

Occurance and Distribution

] with criteria

Sampling Analytical Summary:
[[] Oner: .

Estimated Hours
Dus Date
Complete ETS Charge No.

Additional Instructions:

GIS: General Facility Location

Site Location ;

Sample Location Proposed

[]
[] Potentiometric Contours/Groundwater Flow
]

[ ] Sample Location Existing

[-] Tag Map Single Round

| | Tag Map Muttiple Round

Isoconcentrations i
Chart Map

[ ] 3D Visualization :

[ ] EGISCD

| ] Other:

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Statistics: [J Yes
Estimated Hours
Due Date

Complete ETS Charge No.

Additional Instructions:

Geostatistics: | | Yes
Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:
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1.0 PURPOSE

The purpose of a site reconnaissance is to collect both general and technical information which will
support the scoping, scheduling, implementing project activities, and writing reports for an environmental
investigation. This procedure is not intended as a guide for Phase | investigations or for Environmental
Baseline Survey activities.

2.0 SCOPE

This procedure is applicable to the performance of a site reconnaissance for initial site characterization.
The steps necessary to develop and carry out a site reconnaissance are presented here. These steps
include a list of equipment and items which may be needed, areas of special interest during field
observations, and methods by which the field observation team can ensure that necessary and
appropriate observations have been made.

3.0 GLOSSARY

Site reconnaissance. An onsite inspection program used to identify site-specific conditions that control
scheduling, manpower, and affect costs. A site reconnaissance usually consists of visual observations
and, often, the use of field monitoring instruments to identify potential health and safety threats and
potential sampling locations for site evaluation during subsequent field investigations.

4.0 RESPONSIBILITIES

Field Operations Leader (FOL) is responsible for ensuring that the survey is carried out in sufficient detail.
To accomplish this, the FOL must assign the proper personnel and equipment to characterize the site
adequately, in accordance with the requirements defined in this procedure and best engineering practices.
Other disciplines which may be applicable include (but are not limited to): Geology/Hydrogeology; Health
and Safety; Ecological Specialists; and/or Engineering. In addition, the FOL is responsible for supervising
equipment preparation, including necessary calibrations, and supervising field data collection and
documentation in accordance with the methods described in all referenced standard operation
procedures.

Project Manager is responsible for the following:

» Supervising the retrieval and examination of available, applicable information regarding the site.

e Obtaining appropriate program approvals and ensuring the preparation of a site Health and Safety
plan for the site reconnaissance.

¢ Coordinating the field activities with the client and regulatory agencies, as applicable.
Field Personnel are primarily responsible for observing and documenting, either through written

documentation or photographic evidence, the site reconnaissance. Field personnel will take direction from
the FOL.

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
GH-1.1 3of8
SITE RECONNAISSANCE Revision Effective Date
1 06/99
5.0 PROCEDURES
5.1 Equipment ltems/Needed

Below is a list of items that may be useful when conducting a site reconnaissance. All, or a portion of
these items may be required, depending upon the objective of the site reconnaissance.

» Health and Safety equipment and information as required by the Site Safety Officer.

* Maps (U.S.G.S. quadrangle, geologic maps, street and highway maps, and client facility maps).

» Geologic tools (compass, tape measure, hand level, camera, etc.).

» Physical monitoring equipment, if applicable (PID, Immunoassay Test Kits, etc.)

* Regional publications (U.S.G.S reports, water well surveys, U.S.D.A. soil conservation surveys, etc.).

» Site-specific publications by previous investigators (EPA aerial photographic analyses, remedial
investigation reports, data on waste disposal practices, boring logs, etc.).

* Marking items (ink markers, surveyor's flagging, spray paint, pin flags, wooden stakes).
¢ Field notebooks.

e Local telephone book with yellow pages (for obtaining utilities, snte trailer, living accommodations,
etc.).

Sufficient time will be required in order to obtain some of the aforementioned material. In general, most
publications can be obtained in time to be used in the site reconnaissance if ordered approximately
2 weeks before the actual site visit takes place.

5.2 Observations

A site reconnaissance usually requires one to two days, however, additional time may be needed
depending upon the objective, site size, etc. The following observations, when applicable, should be
documented either on a site map, field notebook, or photographed.

» General Site Access. It should be noted whether site roads provide access to all proposed work
locations, or if it will be necessary to prepare access roads with either a backhoe, dozer, chain saws,
etc., in order to get drill rigs, excavators, or other work vehicles to specific locations. If temporary
driveways must be constructed from existing public roads, regulatory permits may be required.
Military facilities may have specific security requirements which require detailed clearance procedures.

s Location of the Command Post or Site Trailer and Sanitary Facilities. The ideal location for the site
trailer and sanitary facilities is a level area, within an uncontaminated zone, and centralized in order to
provide easy access to work areas on the site. However, certain utility companies may require that
the site trailer be placed within a specified radius (usually 100 feet), of the nearest utility pole. Contact
the necessary utility companies and inquire about the requirements regarding service before
conducting the site reconnaissance. Information that may be required by the utility companies is: type
of electric service needed (inquire with trailer vendor for this information); and utility pole number of
interest (pole numbers are usually stamped on a brass plate on the pole).
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» Potable Water Sources. Local fire departments may allow access to fire hydrants. Private water
delivery companies may also be available in the area.

» Sources of Possible Contamination. Drums, tanks, sludge areas, areas of stressed vegetation, fill
areas, and leachate seeps may indicate where sources of contamination exist. Filler pipes protruding
from the ground surface may indicate the presence of underground storage tanks. Areas where the
original ground surface has been reworked may be contaminated fill areas that have since been
buried and covered with natural material. Previous environmental investigations may also identify
source areas.

* Location of Decon Areas and Storage/Disposal Areas for Equipment and Wastes Generated by Field »
Activities.

» Locations of Surface Water Bodies. The locations of surface water bodies, both man-made and
natural, and their relation to topographic highs may give an indication of the groundwater flow direction
in the area (groundwater flow typically follows topography with the topographic highs serving as
groundwater recharge areas, and the surface waters at topographic lows serve as groundwater
discharge areas). Visible signs of contamination, the existence of aquatic life, flow rates, and
approximate levels should also be observed and noted. Check if the surface water bodies could
potentially be impacted by field activities. If so, appropriate sedimentation and erosion controls will be
required.

» Existing Wells. Existing monitoring wells, or domestic wells within the site and off site, should be
noted on a map, and access checked to see if the wells can be used for data collection.

* Outcrops. Outcrops can be useful in providing hydrogeologic data (lithologic description, strike and
dip information, fracture and joint system analysis, identification of moist zones, etc.) Outcrops may
occur naturally or be a part of a man-made feature such as a road-cut.

* Lineaments. A lineament is a straight lengthy feature on the earth's surface which is expressed
topographically as a line of depression. Stream beds, vegetation patterns or soil characteristics may
be aligned or controlled by this feature. Lineaments are due in some cases to the presence of intense
jointing or faults beneath the ground surface. Groundwater in the bedrock may follow lineaments.
Lineaments should be noted on site maps and described in the field notebooks.

* Bench or Property Markers. Benchmarks or property markers should be marked with paint or
surveyor's flagging if encountered during a site reconnaissance. Surveyors may need to use these
markers as a reference point when surveying. Benchmarks are typically a brass plate secured in
concrete in the ground with numbering on the top. Property markers can range from a stake driven
into the ground to a rock protruding from the ground surface. Facility, contacts may also be aware of
local benchmarks used during the course of other environmental or public work projects.

* Metal Cultural Effects. Overhead power lines, railroad tracks, junk automobiles, fences, etc. will
greatly affect certain geophysical surveys. These features should be noted while conducting a site
reconnaissance.
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6.0 RECORDS

The data collected during a site reconnaissance may have to be compﬂed into a trip report when returning
from the field. This trip report can then be distributed to the project team. A site reconnaissance checklist
is located in Attachment A which can be copied and used while conducting the site reconnaissance.
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ATTACHMENT A
SITE RECONNAISSANCE CHECKLIST
SITE SKETCH

Include the following as appropriate:

Site Name

Site location

Site Boundaries

Entrance locations

Access Roads and Security Requirements
Disposal locations

Storage areas

Office areas

Well locations

Treatment facility locations

Surface drainage, outcrops, general topography descriptions
Cultural interferences

CHEMICAL STORAGE FACILITIES DESCRIPTION

Storage tanks - numbers, volumes, condition, contents, etc.
Drums - number, conditions, labeling, etc.
Lagoons and surface pits - number, size, use of liner, contents, etc.

TREATMENT SYSTEMS

Note the presence of any treatment systems. These can be difficult to evaluate visually.
appraise general appearance, maintenance and visual integrity; ask operators for any monitoring records;
note presence of odors; and visually characterize any effluents or residues. Describe type of wastes and
volumes treated.

One should

s Incinerators
e  Flocculationffiltration
e  Chemical/physical treatment
e Biological treatment
e Volume reduction
o Waste recycling
+« Compositing
e Other
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SITE RECONNAISSANCE CHECKLIST
PAGE TWO
DISPOSAL FACILITIES

Note the presence and use of any of the following operations. Include a description of the size, use of liners,
soil type, and the presence of leachate. Provide a description of management practices. Interview site
workers if possible. Describe waste types.

Landfills

Land forms

Open dump

Surface impoundment
Underground injection
Incineration

Also, records for disposal of concentrated/containerized waste should be reviewed.

HAZARDOUS SUBSTANCE CHARACTERISTICS

Ask facility contacts for manifests, inventories, or monitoring reports. Note markings on containers.

Chemical identities
Quantities

Hazard characteristics (toxic, explosive, flammable, etc.)

Container markings
Monitoring data, other analytical data
Physical state (liquid, solid, gas, sludge)

CHEMICAL PROCESS INFORMATION

¢ Manufacturing processes and chemicals
e  Off-specification or by-product disposal processes
* Housekeeping practices
s Locations of Plant Operations
019611/P Tetra Tech NUS, Inc.
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ATTACHMENT A
SITE RECONNAISSANCE CHECKLIST
PAGE THREE

HYDROGEOLOGIC ASSESSMENT

Look for situations that promote hazardous substance migration, i.e., porous soils, fractured bedrock
formations, shallow water table and karst features.

Soil type

Surface water features

Surface drainage pattern

Outcrop studies

Water wells (use, water depth, and construction details)
Erosion potential

Flooding potential

Climatology

IDENTIFICATION OF SENSITIVE RECEPTORS

Number and locations of private homes

Public buildings including tenant usage

Areas of dead or dying vegetation or animals

Presence of sensitive ecosystems (wetlands, tidal marshes, etc.)
Other public use areas (roads, parks, efc.)

Natural areas
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1.0 PURPOSE

The purpose of this procedure is to provide general reference information on Direct Push Technology
(DPT). DPT is designed to collect soil, groundwater, and soil gas samples without using conventional
drilling techniques. The advantage of using DPT over conventional drilling includes the generation of little
or no drill cuttings, sampling in locations with difficult accessibility, reduced overhead clearance
requirements, no fluid introduction during probing, and typical lower costs per sample than with
conventional techniques. Disadvantages include a maximum penetration depth of approximately 15 to
40 feet in dense soils (although it may be as much as 60 to 80 feet in certain types of geological
environments), reduced capability of obtaining accurate water-level measurements, and the inability to
install permanent groundwater monitoring wells. The methods and equipment described herein are for
collection of surface and subsurface soil samples and groundwater samples. Soil gas sampling is
discussed in SOP SA-2.4.

2.0 SCOPE

This procedure provides information on proper sampling equipment and techniques for DPT. Review of
the information contained herein will facilitate planning of the field sampling effort by describing standard
sampling techniques. The techniques described shall be followed whenever applicable, noting that site-
specific conditions or project-specific plans may require adjustments in methodology.

3.0 GLOSSARY

Direct Push Technology (DPT) - DPT refers to sampling tools and sensors that are driven directly into the
ground without the use of conventional drilling equipment. DPT typically utilizes hydraulic pressure and/or
percussion hammers to advance the sampling tools. A primary advantage of DPT over conventional
drilling techniques is that DPT results in the generation of little or. no investigation derived waste.

Geoprobe® - Geoprobe® is a manufacturer of a hydraulically-powered, percussion/probing machines
utilizing DPT to collect subsurface environmental samples. Geoprobe® relies on a relatively small amount
of static weight (vehicle) combined with percussion as the energy for advancement of a tool string. The
Geoprobe® equipment can be mounted in a multitude of vehicles for access to all types of environmental
sites.

HydroPunch™ - HydroPunch™ is a manufacturer of stainless steel and Teflon® sampling tools that are
capable of collecting representative groundwater and/or soil samples without requiring the installation of a
groundwater monitoring well or conventional soil boring. HydroPunchTM is an example of DPT sampling
equipment.

Flame lonization Detector (FID) - A portable instrument for the measurement of many combustible organic
compounds and a few inorganic compounds in air at parts-per million levels. The basis for the detection is
the ionization of gaseous species utilizing a flame as the energizing source.

Photo lonization Detector (PID) - A portable instrument for the measurement of many combustible organic
compotunds and a few inorganic compounds in air at parts-per million levels. The basis for the detection is
the ionization of gaseous species utilizing ultraviolet radiation as the energizing source.

4.0 RESPONSIBILITIES

Project Manager - The Project Manager is responsible for selecting and/or rewewmg the appropriate DPT
drilling procedure required to support the project objectives.
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Field Operations Leader (FOL)- The FOL is primarily responsible for performing the DPT in accordance
with the project-specific plan.

5.0 SOIL SAMPLING PROCEDURES
5.1 General

The common methodology for the investigation of the vadose zone is soil boring drilling and soil sampling.
However, drilling soil borings can be very expensive. Generally the advantage of DPT for subsurface soil
sampling is the reduced cost of disposal of drilling cuttings and shorter sampling times.

5.2 Sampling Equipment

Equipment needed for conducting DPT drilling for subsurface soil sampling includes, but is not limited to,
the following:

Geoprobe® Sampling Kit

Cut-resistant gloves

4-foot x 1.5-inch diameter macrocore sampler

Probe sampling adapters

Roto-hammer with 1.5-inch bit

Disposable acetate liners for soil macrocore sampler

Cast aluminum or steel drive points

Geoprobe® AT-660 Series Large Bore Soil Sampler, or equivalent
Standard decontamination equipment and solutions

For health and safety equipment and procedures, follow the direction provided in the Safe Work Permit in
Attachment 1, or the more detailed directions provided in the project's Health and Safety Plan.

5.3 DPT Sampling Methodology

There are several methods for the collection of soil samples using DPT drilling. The most common
method is discussed in the following section. Variations of the following method may be conducted upon
approval of the Project Manager in accordance with the project-specific plan.

¢ Macrocore samplers fitted with detachable aluminum or steel drive points are driven into the ground
using hydraulic pressure. If there is concrete or pavement over a sampling location, a Roto-hammer
is used to drill a minimum 1.5-inch diameter hole through the surface material. A Roto-hammer may
also be used if very dense soils are encountered. :

e The sampler is advanced continuously in 4-foot intervals or less if desired. No soil cuttings are
generated because the soil which is not collected in the sampler is displaced within the formation.

e The sampler is retracted from the hole, and the 4-foot continuous sample is removed from the outer
coring tube. The sample is contained within an inner acetate liner.

e Attach the metal trough from the Geoprobe® Sampling Kit firmly to the tail gate of a vehicle. If a
vehicle with a tail gate is not available, secure the trough on another suitable surface.

e Place the acetate liner containing the soils in the trough.
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» While wearing cut-resistant gloves (constructed of leather or other suitable material), cut the acetate
liner through its entire length using the double-bladed knife that accompanies the Geoprobe®
Sampling Kit. Then remove the strip of acetate from the trough to gain access to the collected soils.
Do not attempt to cut the acetate liner while holding it in your hand.

e Field screen the sample with an FID or PID, and observe/examine the sample (according to SOP GH-
1.3). If appropriate, transfer the sample to sample bottles for laboratory analysis. If additional volume
is required, push an additional boring adjacent to the first and composite/mix the same interval. Field
compositing is usually not acceptable for sample requiring volatile organics analysis.

e Once sampling has been completed, the hole is backfilled with bentonite chips or bentonite cement
grout, depending upon project requirements. Asphalt or concrete patch is used to cap holes through
paved or concrete areas. All holes should be finished smooth to existing grade.

¢ In the event the direct push van/truck cannot be driven to a remote location or a sampling location with
difficult accessibility, sampling probes may be advanced and sampled manually or with air/electric
operated equipment (e.g., jack hammer).

e Sampling equipment is decontaminated prior to collecting the next sample.

6.0 GROUNDWATER SAMPLING PROCEDURES
6.1 General

The most common methodology for the investigation of groundwater is the installation and sampling of
permanent monitoring wells. If only groundwater screening is required, the installation and sampling of
temporary well points may be performed. The advantage of temporary well point installation using DPT is
reduced cost due to no or minimal disposal of drilling cuttings and well construction materials, and shorter
installation/times sampling.

Two disadvantages of DPT drilling for well point installation are:

o In aquifers with low yields, well points may have to be sampled without purging or development.
e If volume requirements are high, this method can be time consuming for low yield aquifers.

6.2 Sampling Equipment

Equipment needed for temporary well installation and sampling using DPT includes, but is not limited, to
the following:

2-foot x 1-inch diameter mill-slotted (0.005 to 0.02-inch) well point
Connecting rods

Roto-hammer with 1.5-inch bit

Mechanical jack

1/4-inch OD polyethylene tubing

3/8-inch OD polyethylene tubing

Peristaltic pump

Standard decontamination equipment and solutions
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6.3 DPT Temporary Well Point Installation and Sampling Methodology

There are several methods for the installation and sampling of temporary well points using DPT. The
most common methodology is discussed below. Variations of the following method may be conducted
upon approval of the Project Manager in accordance with the project specific plan.

e A 2-foot x 1-inch diameter mill-slotted (0.005 to 0.02-inch) well point attached to connecting rods is
driven into the ground to the desired depth using a rotary electric hammer or other direct push drill rig.
If there is concrete or pavement over a sampling location, a Roto-hammer or electric coring machine
is used to drill a hole through the surface material.

e The well point will be allowed to equilibrate for at least 15 minutes, after which a measurement of the
static water level will be taken. The initial measurement of the water level will be used to assess the
amount of water which is present in the well point and to determine the amount of silt and sand
infiltration that may have occurred.

o The well point will be developed using a peristaltic pump and polyethylene tubing to remove silt and
sand which may have entered the well point. The well point is developed by inserting polyethylene
tubing to the bottom of the well point and lifting and lowering the tubing slightly while the pump is
operating. The pump will be operated at a maximum rate of approximately 2 liters per minute. After
removal of sediment from the bottom of the well point, the well point will be vigorously pumped at
maximum capacity until discharge water is visibly clear and no further sediments are being generated.
Measurements of pH, specific conductance, temperature, and turbidity shall be recorded every 5 to
10 minutes during the purging process. After two consistent readings of pH, specific conductance,
temperature and turbidity (+ 10 percent), the well may be sampled.

¢ A sample will be collected using the peristaltic pump set at the same or reduced speed as during well
development. Samples (with the exception of the samples to be analyzed for volatile organic
compounds, VOCs) will be collected directly from the pump discharge. Sample containers for VOCs
will be filled by (first shutting off the pump) crimping the discharge end of the sample tubing when
filled, removing the inlet end of the sample tubing from the well, suspending the inlet tubing above the
vial, and allowing water to fill each vial by gravity flow.

* Once the groundwater sample has been collected, the connecting rods and well point will be removed
from the hole with the direct push rig hydraulics. The hole will be backfilled with bentonite chips or
bentonite cement grout, depending upon project requirements. Asphalt or concrete patch will be used
to cap holes through paved or concrete areas. All holes will be finished smooth to existing grade.

o In the event the direct push van/truck cannot be driven to a remote location or sampling location with
difficult accessibility, sampling probes may be advanced and sampled manually or with air/electric-
operated equipment (e.g., jack hammer).

s Decontaminate the equipment before moving to the next location.

7.0 RECORDS

A record of all field procedures, tests, and observations must be recorded in the field logbook, boring logs,
and sample log sheets, as needed. Entries should include all pertinent data regarding the investigation.
The use of sketches and field landmarks will help to supplement the investigation and evaluation.
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ATTACHMENT 1
SAFE WORK PERMIT FOR DPT OPERATIONS

Permit No. Date: Time: From to

SECTION I: General Job Scope

Work limited to the following (description, area, equipment used): Monitoring well drilling and installation

through direct push technology

Required Monitoring Instruments:
Field Crew:

IV.  On-site Inspection conducted []Yes [ No Initials of Inspector

TtNUS
SECTION ll: General Safety Requirements (To be filled in by permit issuer)
V. Protective equipment required Respiratory equipment required
Level D [X Level B[] Full face APR [ Escape Pack []
Levei C ] Level A[] Half face APR 1 SCBA [
Detailed on Reverse SKA-PAC SAR d Bottle Trailer [
Skid Rig O None [X

Level D Minimum Requirements: Sleeved shirt and long pants, safety footwear, and work gloves. Safety glasses,
hard hats, and hearing protection will be worn when working near or sampling in the vicinity of the DPT rig.

Modifications/Exceptions.
VI. Chemicals of Concern Action Level(s) Response Measures

VIl. Additional Safety Equipment/Procedures

Hard-hat........cccceevreecrerenenn. X Yes []No Hearing Protection (Plugs/Muifs) X Yes [] No
Safety Glasses ........c.ceeu... X Yes [1No Safety belt/harness [[] Yes [X] No
Chemical/splash goggles..... [1Yes XINo Radio O Yes X No
Splash Shield....................... O Yes X No Barricades X Yes [ No
Splash suits/coveralls .......... [JYes [ No Gloves (Type - Y[ Yes [dNo
Steel toe Work shoes or boots [X]Yes [ No Work/warming regimen [J Yes [ No
Modifications/Exceptions:_ Reflective vests for high traffic areas.

VIIl. Procedure review with permit acceptors Yes NA Yes NA
Safety shower/eyewash (Location & Use)........... 1 % Emergency alarms ................... | |
Daily tail gate meetings.......ccceveveeveeevicrerencnens X Evacuation routes .................... i d
Contractor tools/equipment/PPE inspected ........ 1 M Assembly points ............ce......... [l 1

IX. Site Preparation
- Utility Clearances obtained for areas of subsurface investigation [J Yes [ No
Physical hazards removed or blockaded [JYes [ No
Site control boundaries demarcated/signage [J Yes [1No
X. Equipment Preparation Yes NA
Equipment drained/depreSSUIZE ........ooveiveieieie e sttt sttt st see e | X
Equipment purged/CIEANEM............ccveieuiiieieeieie sttt st se ettt st s | X
Isolation CheckHst COMPIBE..........c.ccvcirieecri ettt sttt sttt et se et st sbe st et see e es | X
Electrical lockout required/field SWICh €SI .......cccveceeeiee e | X
Blinds/misalignments/blocks & bleeds in Place .........ecvevirveciririrere e O X
Hazardous materials on walls/behind liners considered..........oeovveieieriiieiiiiiiiiiiiiiiiceen N X
XI. Additional Permits required (Hot work, confined space entry). .........cccovvererecervenreresnennene [JYes [ No

If yes, complete permit required or contact Health Sciences, Pittsburgh Office
Xll.  Special instructions, precautions:

Permit Issued by: Permit Accepted by:
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1.0 PURPOSE

The objective of this Standard Operating Procedure is to specify the proper approach and methodologies
to identify and quantify airborne chemical contamination levels through the use of direct reading
instrumentation and air sample collection. The results of these activities provide vital information for site
characterization and risk assessment considerations.

2.0 SCOPE

Applies to all Tetra Tech NUS site activities where the potential for personnel exposures to respiratory
health hazards exists.

3.0 GLOSSARY

Direct Reading Instruments (DRIs) - Instrumentation operating on various detection principles such as
flame ionization or photoionization providing real time readings of ambient contaminants in air.

Personal/Area Air Sampling - Personal/area air sampling is conducted utilizing an air sampling pump and
a specific collection media to quantify airborne contaminants.

Meteorological Considerations - Meteorological information must be collected on site to properly
determine air sampling results, as well as aid in the characterization of contaminant potential plume
migration and intensity. This information will also be used to support the selection of sampling locations
and determine which samples should be analyzed. The meteorological information will be used to
estimate downwind concentration levels based on short-term field levels encountered at the source.

4.0 RESPONSIBILITIES

Project Manager (PM) - Responsible for all aspects of project implementation and direction. The project
manager is responsible for providing the necessary resources in support of all air monitoring and sampling
applications. :

Field Operations Leader (FOL) - Responsible for implementing the air monitoring program as detailed in
approved project plans for the specific site. Air monitoring requirements will be included in both the Field
Sampling and Analysis Plan (FSAP) and the site-specific Health and Safety Plan (HASP).

Health and Safety Officer (HSO) - The health and safety officer provides technical assistance to the FOL
concerning air monitoring and sampling applications, collection methodologies, data interpretations, and
establishes action items based on results. This information is further used to assess atmospheric
migration of airborne chemical contaminants.

5.0 PROCEDURES
5.1 Introduction

Air monitoring is used to help establish criteria for worker safety, document potential exposures, and
determine protective measures for the site personnel and the surrounding public. To accomplish this, it is
necessary for an effective air surveillance program to be tailored to meet the conditions found at each
work site.

During site operations, data are collected concerning air contaminants representative for site operations.
Monitoring for vapors, gases, and particulates is performed using DRIls, air sampling systems, and
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meteorological considerations. DRIs can be used to detect many organics as well as a few inorganics and
can provide approximate total concentrations through applications of relative response ratios of
contaminants to reference standards. If specific chemicals (organics and inorganics) have been
identified, then properly calibrated DRIs can be used for more accurate onsite assessments.

The most accurate method for evaluating any air contaminant is to collect samples and analyze them at a
qualified laboratory. Although accurate, this method presents two disadvantages: (1) cost and (2) the
time required to obtain results. Analyzing large numbers of laboratory samples can be expensive,
especially if results are needed quickly. Onsite laboratories tend to reduce the turnaround time, but unless
they can analyze other types of samples, they may also be costly. In emergencies, time is often not
available for laboratory analysis of samples either on site or off site.

To obtain air monitoring data rapidly at the site, DRI utilizing flame ionization detectors (FIDs),
photoionization detectors (PIDs), and other detection methodology can be used. Some of these may be
used as survey instruments or operated as gas chromatographs. As gas chromatographs, these
instruments can provide real-time, qualitative/quantitative data when calibrated with standards of known
air contaminants. Combined with selective laboratory analysis of samples, they provide a tool for
evaluating airborne organic hazards on a real-time basis and at a lower cost than analyzing samples in a
laboratory.

5.2 Air Sampling

For more complete information about air contaminants, measurements obtained with DRIs can be
supplemented by collecting and analyzing air samples. To assess air contaminants more thoroughly, air
sampling devices equipped with appropriate collection media may be placed at various locations
throughout the area and on persons with at-risk occupations. These samples provide air quality
information for the period of time they are taken, and can indicate contaminant types and concentrations
over the sampling period. As a result, careful selection of sampling types, numbers, and locations, by a
qualified health and safety professional is essential to obtain representative information. As data is
obtained (from the analysis of samples, DRIs, knowledge about materials involved, site operations, and
the potential for airborne toxic hazards), adjustments can be in the types of samples, number of samples
collected, frequency of sampling, and analysis required. In addition to air samplers, area monitoring
stations may also include DRIs equipped with data logging capabiliies and operated as continuous air
monitors.

Area air sampling locations may be located in various places as required by project and site needs. Area
air sampling stations may include, but are not limited to:

* Upwind - Industrial operations, vehicle traffic, spills and other contributing sources may cause or
otherwise result in the generation of air pollutants. Upwind samples establish background levels

e Support Zone (S7) - Samples may be taken near the command post or other support facilities to
ensure that they are, in fact, located in an unaffected area, and that the area remains clean
throughout operations at the site.

» Contamination Reduction Zone (CRZ) - Air samples may be collected along the decontamination line
to ensure that decontamination workers are properly protected and that onsite workers are not
removing their respiratory protective gear in a contaminated area.

o Exclusion Zone (EZ) - The Exclusion Zone presents the greatest risk of release/generation of
contaminants and requires the highest concern for air sampling. The location of sampling stations
shall be based upon factors such as hot-spots detected by DRls, types of substances present, and
potential for airborne contaminants. The data from these stations, in conjunction with intermittent
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walk-around surveys with DRIs, are used to verify the selection of proper levels of worker protection
and EZ boundaries as well as to provide a continual record of air contaminants.

e Downwind - One or more sampling stations may be located downwind from the site to indicate if any
air contaminants are leaving the site. If there are indications of airborne hazards in populated areas,
appropriate response action must be taken and additional samplers should be placed downwind.
Downwind locations are further determined based on meteorological considerations concerning
generation, air plume migration, and intensity.

5.3 Media for Collecting Air Samples

Hazardous material incidents and abandoned waste sites can involve thousands of potentially dangerous
substances, such as gases, vapors, and particulates that could become airborne. A variety of media are
used to collect these substances. Sampling systems typically include a calibrated air sampling pump,
which draws air into selected collection media. It is essential that appropriate, approved air sampling
methodologies (such as those published by NIOSH, OSHA, and EPA) be followed for the collection of
each specific analyte. Some of the most common types of samples and the collection media used for
them are described in the following information:

One of the most common types of collection media is activated carbon which is an excellent adsorbent for
most organic vapors. However, other solid adsorbents (such as Tenax, silica gel, and Florisil) are
routinely used to sample specific organic compounds or classes of compounds that do not adsorb or
desorb well onto activated carbon. To avoid stocking a large number of sorbents for collecting samples
for various chemicals, a smaller number is generally chosen for collecting the widest range of materials or
for chemicals known to be present. The vapors are collected using an industrial hygiene personal
sampling pump with either one sampling port or a manifold capable of simultaneously collecting samples
on several sorbent tubes (provided that sampling parameters such as flow rates and sample volumes are
satisfied). For example, in a manifold with four sorbent tubes (or on individual pumps with varying flow
rates), the tubes might contain:

e Activated carbon to collect vapors of materials with a boiling point above zero degrees Centigrade.
Common materials collected on activated carbon include organic vapors such as solvents, BTEX, and
ketones.

e A porous polymer, such as Tenax or Chromosorb, to collect substances (such as high-molecular-
weight hydrocarbons, organophosphorus compounds, and the vapors of certain pesticides) that
adsorb poorly onto activated carbon. Some of these porous polymers also absorb organic materials
at low ambient temperatures more efficiently than carbon.

e A polar sorbent, such as silica gel, to collect organic vapors (aromatic amines, for example) that
exhibit a relatively high dipole moment.

* Another specialty absorbent selected for the specific site. For example, a Florisil tube could be used if
polychlorinated biphenyls are expected.

» Liquid impingers - aldehydes, ketones, phosgene, phenols.

e Glass fiber filters, membrane filters, Teflon filters - Inorganics and other semivolatile compounds.

e Airborne particulates can be either solid or liquid. Examples of common particulate analytes include
some metals, fibers such as asbestos, and condensed particulates such as welding fumes. Dusts,

fumes, smoke, and fibers are dispersed solids; mists and fogs are dispersed liquids. For air sampling,
most particulates are collected using glass fiber, mixed cellulose ester, or polyvinyl chloride filters,
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depending on the filter's ability to collect the subject material and its suitability for laboratory analysis.
A cyclone is used to collect particles of respirable size. Atomic Absorption Spectrophotometry,
Emission Spectroscopy, Phase Contrast Microscopy, and other techniques are used io analyze
various types of particulates. Direct-reading monitors are also used to quantify particulate
concentrations, and are usually based on the light-scattering properties of the particulate matter.

5.3.1 Other Methods

Colorimetric detector tubes can also be used with a sampling pump when monitoring for some specific
compounds. A detector tube is a vial that contains a chemical preparation that reacts with the measured
substance by changing color. Most detector tubes are scale tubes that permit a comparison of the length
of the stain to an indicated concentration. Passive organic vapor monitors can be substituted for the
active monitoring if they are available for the types of materials suspected to be present at a given site.

5.3.2 NIOSH Methods

The National Institute for Occupational Safety and Health's (NIOSH) Manual of Analytical Methods,
4th ed., contains acceptable methods for collecting and analyzing air samples for a variety of chemical
substances. Consult these volumes for specific procedures.

54 Collection and Analysis

Collection and analysis of air samples is a multi-faceted task, and is part of the overall air surveillance
program. The program is structured to cover the following air pathway analyses:

5.4.1 Selecting Monitoring Constituents

Applications within this program are accomplished using two considerations:

e Air surveillance for specific constituents is based on quantity of the pollutant and the likelihood for
vapor release or generation.

¢ Controlling toxicity - These substances, even when represented in limited quantities, present the
greatest threat to the public or worker safety, and influence environmental impact.

5.4.2 Specifying Meteorological Considerations

The following factors will influence sample collection:

Wind direction and speed

Sigma theta (atmospheric stability)
Temperature

Barometric pressure

Humidity

These factors will provide information essential to properly arrive at accurate air sampling concentration
results. This information is also used to identify how airborne chemical contaminants will react for
modeling and for monitoring purposes. The results will provide indicators of plume movement, intensity,
and dilution.
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5.4.3 Design of Monitoring Network

The air surveillance network is structured to consider:

e Source characteristics (physical state; vapor release and/or generation; emission rates; and
disturbance of the source impacting these aspects)

¢ Receptor sites (receptor sites are monitored and tracked based on priority)
s Meteorological consideration

e Air modeling input

+ Data quality objectives

5.4.4 Air Monitoring Documentation/Data Reduction

5.4.41 Air Monitoring Documentation

Elements of the air surveillance program are used to provide documentation valuable to safely
performing/containing site activities.

Air monitoring results from DRIs must be recorded, such as on instrument results reporting forms, or in
the field logbook. This information, where applicable, will be correlated to air sampling information if/when
collected.

Air éampling results for personnel and area measurement efforts must be validated, prior to notifying
affected individuals. Personal air sampling results notification is accomplished through verbal or written
communications.

Results of air monitoring/sampling activities can be identified on site maps. -This information is used to
structure operational zones and identify levels of protection.

5.4.4.2 Data Reduction

Data reduction combines and correlates the DRI results, air sampling results, and meteorological
information to determine area and source airborne contaminant levels and movement.

All air sampling surveillance efforts must incorporate appropriate and approved NIOSH, OSHA, or EPA
analytical methods. These procedures identify specific sample collection media, sampling methodologies,
and analytical procedures. Sample analysis for health and safety considerations must be further
supported by using American Industrial Hygiene Association accredited laboratories.

5.5 Personnel Monitoring

In addition to area atmospheric sampling, personnel monitoring -- both active and passive -- can be used
to sample for air contaminants. Representative workers must be identified, and equipped with appropriate
personal sampling systems to determine contaminants at specific locations or for specific work being
performed. When sampling devices are placed on workers (generally within 1 foot of the mouth and nose)
the results are used to indicate worker exposures.
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5.6 Calibration

As a rule, the entire air sampling system shall be calibrated. Proper pre-and post-calibration activities are
essential for correct operation and for accurate data. In some instances, additional calibration during the
sampling period may be required. The overall frequency of calibration will depend upon the particular
sampling event, including the general handling and use of a given sampling system. Pump mechanisms
shall be calibrated after repair, when newly purchased, and following suspected abuse. Ali DRIs will be
calibrated according to manufacturers instructions. All calibration activities for both air monitoring and
sampling equipment must be properly documented, such as through the use of a calibration form. This
form will be kept on site throughout the life of the project. The calibration log will be submitted as
documentation that instrument calibration was performed on a regular basis.

5.7 Meteorological Considerations

Meteorological information is an integral part of an air surveillance program. Data concerning wind speed
and direction, temperature, barometric pressure, and humidity (singularly or in combination) are needed
for:

Selecting air sampling locations

Calculating accurate air sampling results

Calculating air dispersion

Calibrating instruments

Determining population at risk or environmental exposure from airborne contaminants

Knowledge of wind speed and direction is necessary to effectively place air samplers. In source-oriented
ambient air sampling, samplers need to be located downwind (at different distances) of the source and
others need to be placed to collect background samples. Shifts in wind direction must be known.
Consequently, the samplers must be relocated or corrections made for these shifts. In addition,
atmospheric simulation models for predicting contaminant dispersion and concentration need windspeed
and direction as inputs for predictive calculations. Information may be needed concerning the frequency
and intensity that winds blow from certain directions (windrose data). Consequently, the wind direction
must be continually monitored when use of this type of data is contemplated.

Air sampling systems need to be calibrated before use. This must include corrections in the calibration
curves for actual temperatures and pressures during the sampling event. After sampling, collected air
volumes are also mathematically corrected for temperature and pressure conditions.

Air sampling is sometimes designed to assess population exposure (and frequently potential worker
exposure). Air samplers are generally located in population centers, irrespective of wind direction. Even
in these instances, however, meteorological data is needed for air dispersion modeling. Models are then
used to predict or verify population-oriented sampling results.

Proper data is collected by having meteorological stations on site or by obtaining the information from one
or more of several government or private organizations, which routinely collect this data. The choice of
how information is obtained depends on the availability of reliable data at the location desired, resources
needed to obtain meteorological equipment, accuracy of information needed, and use of information.

The collection, handling, and analysis of air samples is an intricate, involved process. Appropriate
methodologies, media, and equipment must be used to collect accurate data. Furthermore, selection of
appropriate numbers, types, and locations of samples is essential if the data collected are to be used for
personnel exposure criteria. For these reasons, air sampling activities must be coordinated and
conducted by properly qualified and experienced industrial hygiene professionals. Air monitoring activities
also need to be established and monitored carefully. However, as the proper use of these instruments is
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6.0

7.0

REFERENCES

Standard Operating Safety Guides, EPA, November 1984.
NIOSH Manual of Analytical Methods, 4th Edition.

ATTACHMENTS

None.

not as complicated as air sampling, it is commonly acceptable to cross-train capable environmental
professionals to use DRIs, with adequate technical support provided by health and safety professionals.

019611/P

Tetra Tech NUS, Inc.




Number Page
SA-6.1 1 of 11

STA N DA R D Effective Date Revision

02/04 3

O P E RATI N G Applicability
PROCEDU RES Tetra Tech NUS, Inc.

Prepared

TETRA TECH NUS, INC. Earth Sciences Department
Subject Approved
NON-RADIOLOGICAL SAMPLE HANDLING D. Senovich ™
TABLE OF CONTENTS
SECTION PAGE
1.0 [PULR PO 3 cooorororrerorrorrororeooner e e T T T T P P O O SO O T OO T T 2
2.0 S () USRS T — 2
3.0 GLOSSARY ...t tnim st e ar s R e R a0 1R AR AR ERRS A RRR R 81 4n b ammmnnsmnnesnammnnnnnns 2
4.0 BRESPONSIBILITIES ........cooiiiimiimiritnisinis s st sss s s san s s s s snsss nessne s st s saas s brsmmensmnen s samensmnneans 3
5.0 L 210 10 = 11 2 { 3
5.1 SAMPLE CONTAINERS ...ttt sttt ettt e te et s e e e s s s e s ne e sreean 3
5.2 SAMPLE PRESERVATION..... oottt re et e s s sme s s e s s me e 3
5.2.1 L0 YT 1 RS 4
5.2.2 Preparation and Addition of Reagents ..o 4
5.3 FIELD FILTRATION ... ittt ctie e e see e s tee e ste e et e s eta e e steesateaetsaesnnneesnsseaenseensrnneenn 5
5.4 SAMPLE PACKAGING AND SHIPPING.......cccotrieerireetierseee e eseeeseeeese e snae s sene e eanes 6
5.4.1 ENvironmental SAmPIES ....couv it a e e 6
6.0 REFERENGCES........c.coecieitrinieniissnsisnsisssisiisrssssmnessmeessms s nssmssesssesssns sessssassnsessasessensesasanssnsesssms senmnsensas 7
ATTACHMENTS
A GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS...........cccc....... 8
B ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES ......oiieiiirtete et rree st rireesee s st sseessesssees e st esseene e s asnnessessesaseneennen 9

019611/P Tetra Tech NUS, Inc.




Subject Number Page
NON-RADIOLOGICAL SAMPLE SA-6.1 2of 1
HANDLING Revision Effective Date

3 02/04
1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample
preservation, packaging, and shipping procedures to be used in handling environmental samples
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification
is addressed in SOP CT-04.

2.0 SCOPE

This procedure describes the appropriate containers to be used for samples depending on the analyses to
be performed, and the steps necessary to preserve the samples when shipped off site for chemical
analysis.

3.0 GLOSSARY

Hazardous Material - A substance or material which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health, safety, and property when
transported in commerce, and which has been so designated. Under 49 CFR, the term includes
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well
as materials designated as hazardous under the provisions of §172.101 and §172.102 and materials that
meet the defining criteria for hazard classes and divisions in Part 173. With slight medifications, IATA has
adopted DOT "hazardous materials” as IATA "Dangerous Goods."

Hazardous Waste - Any substance listed in 40 CFR, SubpartD (¥261.30 et seq.), or otherwise
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C {¥261.20 et seq.), that would be
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by
EPA.

Marking - A descriptive name, identification number, instructions, cautions, weight, specification or UN
marks, or combination thereof required on outer packaging of hazardous materials.

n.o.i - Not otherwise indicated (may be used interchangeably with n.o.s.).

n.o.s. - Not otherwise specified.

Packaging - A receptacle and any other components or materials necessary for compliance with the
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b).

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed
on the side of a vehicle transporting certain hazardous materials.

Common Preservatives:

¢ Hydrochloric Acid - HCI
o Sulfuric Acid - H,SO,
¢ Nitric Acid - HNO;4
¢ Sodium Hydroxide - NaOH
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Other Preservatives

e Zinc Acetate
e Sodium Thiosulfate - Na,S,03

Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent.

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the
Appendix to DOT 49 CFR §172.101 for any material identified in column 1 of the appendix. A spill greater
than the amount specified must be reported to the National Response Center.

Sample - A sample is physical evidence collected from a facility or the environment, which is
representative of conditions at the location and time of collection.

4.0 RESPONSIBILITIES

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping,
and custody of samples up to and including release to the shipper.

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished
to another custodian or to the shipper.

5.0 PROCEDURES

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3.

5.1 Sample Containers

Different types of chemicals react differently with sample containers made of various materials. For
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as
other information) per 40 CFR 136. In general, the sample container shall allow approximately
5-10 percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport.
However, for collection of volatile organic compounds, head space shall be omitted. The analytical
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to
analysis. :

Once opened, the container must be used at once for storage of a particular sample. Unused but opened
containers are to be considered contaminated and must be discarded. Because of the potential for
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing
Teflon liner (if required for the container), shall be discarded.

5.2 Sample Preservation

Many water and soil samples are unstable and therefore require preservation to prevent changes in either
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete and
irreversible preservation of samples is not possible, preservation does retard the chemical and biological
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changes that inevitably take place after the sample is collected. Preservation techniques are usually
limited to pH control, chemical addition(s), and refrigeration/ freezing {(certain biological samples only).

5.2.1 Overview

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents
required for sample preservation will either be added to the sample containers by the laboratory prior to
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of
low- or medium-concentration organics) are cooled to 4°C. Medium-concentration agqueous samples,
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration
aqueous samples for metals are acidified with HNOj, whereas medium-concentration and high-hazard
aqueous metal samples are not preserved. Low- or medium-concentration soil sampies for metals are
cooled to 4°C, whereas high-hazard samples are not cooled.

The following subsections describe the procedures for preparing and adding chemical preservatives.
Attachments A and B indicate the specific analytes which require these preservatives.

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all
hazardous chemicals brought to the work site (see Section 5 of the TINUS Health and Safety Guidance
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/
disposing of these substances review the appropriate MSDS for substances they will work with. The
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where
they are readily-accessible to all personnel.

5.2.2 Preparation and Addition of Reagents

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water
(not vice versa). A dilutions guide is provided below.

Acid/Base Dilution Concentration Estimated
Amount
Required for
Preservation

Hydrochloric Acid (HCI) [ 1 part concentrated HCI: 1 part 6N 5-10 mL
double-distilled, deionized water

Sulfuric Acid (H2SO,) 1 part concentrated H,SO,4: 1 part 18N 2-5mL
double-distilled, deionized water

Nitric Acid (HNO3) Undiluted concentrated HNO; 16N 2-5mL

Sodium Hydroxide 400 grams solid NaOH dissolved in 10N 2mL

(NaOH) 870 mL double-distilled, deionized

water; yields 1 liter of solution

The amounts required for preservation shown in the above table assumes proper preparation of the
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions
vary, more preservative may be required. Consequently, the final sample pH must be checked using
narrow-range pH paper, as described in the generalized procedure detailed below:
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¢ Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to check the
initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into the sample; always
apply a drop of sample to the pH paper using a clean stirring rod or pipette.

e Add about one-half of the estimated preservative required to the original sample bottle. Cap and
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH
0-6 or pH 7.5-14, as applicable).

o Cap sample bottle and seal securely.
Addiﬁonal considerations are discussed below:

e To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can
be properly preserved, place a drop of sample on Kl-starch paper. A blue color indicates the need for
ascorbic acid addition.

If required, add a few crystals of ascorbic acid to the sample and retest with the Kl-starch paper.
Repeat until a drop of sample produces no color on the Kl-starch paper. Then add an additional
0.6 grams of ascorbic acid per each liter of sample volume.

Continue with proper base preservation of the sample as described above.

¢ Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate
solution per 100 ml of sample.

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double-
distilled, deionized water to make 1 liter of solution.

The sample pH is then raised to 9 using the NaOH preservative.

e Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for
residual chlorine use a field test kit specially made for this purpose.

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the
residual chlorine.

Continue with proper acidification of the sample as described above.

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation.
Questions regarding preservation requirements should be resolved through communication with the
laboratory before sampling begins.

53 Field Filtration

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents.
Field-filtration must be performed prior to the preservation of samples as described above. General
procedures for field filtration are described below:

e The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by
mechanical peristalsis, the sample travels only through the tubing).
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* To perform filtration, thread the tubing through the peristaltic pump head. Attach the filter canister to
the discharge end of the silicon tubing (note flow direction arrow); attach the aqueous sample
container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform filtration.
Run approximately 100 ml of sample through the filter and discard prior to sample collection.

e Continue by preserving the filtrate (contained in the filter canister), as applicable and generally
described above.

54 Sample Packaging and Shipping

Only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training
course are authorized to package and ship hazardous substances. These trained individuals are
responsible for performing shipping duties in accordance with this training.

Samples collected for shipment from a site shall be classified as either environmental or hazardous
material samples. Samples from drums containing materials other than Investigative Derived Waste
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous
materials. A distinction must be made between the two types of samples in order to:

e Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall
be considered hazardous and shipped accordingly.)

e Protect the health and safety of transport and laboratory personnel receiving the samples (special
precautions are used by the shipper and at laboratories when hazardous materials are received.)

Detailed procedures for packaging environmental samples are outlined in the remainder of this section.

5.4.1 Environmental Samples

Environmental samples are packaged as follows:

e Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc
baggie), and seal the bag.

¢ Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag
(e.g. "garbage" bag). Drain plugs on coolers must be taped shut.

e Pack with enough cushioning materials such as bubble wrap (shoulders of bottles must be iced if
required) to minimize the possibility of the container breaking.

¢ If cooling is required (see Attachments A and B), place ice around sample container shoulders, and on
top of packing material (minimum of 8 pounds of ice for a medium-size cooler).

e Seal (i.e., tape or tie top in knot) large liner bag.

e The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC
form should then state how many coolers are included with that shipment.

e Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used.
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required;
there are no DOT restrictions on mode of transportation.

6.0 REFERENCES

American Public Health Association, 1981. Standard Methods for the Examination of Water and
Wastewater, 15th Edition. APHA, Washington, D.C.

International Air Transport Association (latest issue). Dangerous Goods Regulations, Montreal, Quebec,
Canada.

U.S. Department of Transportation (latest issue). Hazardous Materials Regulations, 49 CFR 171-177.

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean
Water Act." Federal Register, Volume 49 (209), October 26, 1984, p. 43234.

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, U.S. EPA-
EMSL, Cincinnati, Ohio.
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ATTACHMENT A
GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS
Sample Type and Concentration Container'" Sample Size Preservation' Holding Time*
WATER
Organics VOC Low| Borosilicate glass 2x40mL  |Cool to 4°C 14 days"™
(GC&GC/MS) HClto <2
Extractables (Low| Amber glass 2x2 Lor4x1 L |Coolto4°C 7 days to extraction;
SVOCs and 40 days after extraction
pesticide/PCBs)
Extractables (Medium | Amber glass 2x2 Lor4x1 L [None 7 days to extraction;
SVOCs and 40 days after extraction
pesticide/PCBs) _
Inorganics Metals Low| High-density polyethylene 1L HNOzto pH <2 |6 months (Hg-28 days)
Medium | Wide-mouth glass 16 oz. None 6 months
Cyanide Low| High-density polyethylene 1L NaOH to pH>12 |14 days
Cyanide Medium [ Wide-mouth glass 16 oz. None 14 days
Organic/ High Hazard Wide-mouth glass 8 oz. None 14 days
Inorganic
SOIL
Organics VOC EnCore Sampler (3) 5 g Samplers | Cool to 4°C 48 hours to lab
(GC&GC/MS) preservation
Extractables (Low| Wide-mouth glass 8 oz. Cool to 4°C 14 days to extraction;
SVOCs and . 40 days after extraction
pesticides/PCBs)
Extractables (Medium | Wide-mouth glass 8 oz Cool to 4°C 14 days to extraction,
SVOCs and 40 days after extraction
pesticides/PCBs)
Inorganics Low/Medium Wide-mouth glass 8 oz. Cool to 4°C 6 months
(Hg - 28 days)
Cyanide (14 days)
Organic/lnorga | High Hazard Wide-mouth glass 8 oz. None NA
nic
Dioxin/Furan | All Wide-mouth glass 4 0z. None 35 days until
extraction;
40 days after extraction
TCLP All Wide-mouth glass 8 oz. None 7 days until
preparation; analysis
as per fraction
AIR
Volatile Low/Medium Charcoal tube -- 7 cm long, 100 L air Cool to 4°C 5 days recommended
Organics 6 mm OD, 4 mm ID

1 All glass containers should have Teflon cap liners or septa.
2  See Attachment E. Preservation and maximum holding time allowances per 40 CFR 136.
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ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
Parameter Number/Name Container'” Preservation*"” Maximum Holding
Time™
INORGANIC TESTS:
Acidity P.G Cool, 4°C 14 days
Alkalinity P, G Cool, 4°C 14 days
Ammonia - Nitrogen P,G Cool, 4°C; HoSO4 to pH 2 28 days
Biochemical Oxygen Demand (BOD) P,G Cool, 4°C 48 hours
Bromide P, G None required 28 days
Chemical Oxygen Demand (COD) P, G Cool, 4°C; HoSOs to pH 2 28 days
Chloride P, G None required 28 days
Chlorine, Total Residual P,G None required Analyze immediately
Color P,G Cool, 4°C 48 hours
Cyanide, Total and Amenable to P,G Cool, 4°C; NaOH to pH 12; { 14 days™
Chlorination ’ 0.6 g ascorbic acid®
Fluoride P None required 28 days
Hardness P.G HNO3 to pH 2; HoSO4s to pH 2 | 6 months
Total Kjeldahl and Organic Nitrogen P.G Cool, 4°C; HSO4 to pH 2 28 days
Nitrate - Nitrogen P, G None required 48 hours
Nitrate-Nitrite - Nitrogen P, G Cool, 4°C; HoSO4 to pH 2 28 days
Nitrite - Nitrogen P,G Cool, 4°C. 48 hours
Oil & Grease G Cool, 4°C; HaSO4 to pH 2 28 days
Total Organic Carbon (TOC) P, G Cool, 4°C; HCI or HsSO4 to | 28 days
pH2
Orthophosphate P, G Filter immediately; Cool, 4°C | 48 hours
Oxygen, Dissolved-Probe G Bottle & top | None required Analyze immediately
Oxygen, Dissolved-Winkler G Bottle & top | Fix on site and store in dark 8 hours
Phenols G Cool, 4°C; HoSOs to pH 2 28 days
Phosphorus, Total P, G Cool, 4°C; HaSO4 to pH 2 28 days
Residue, Total P, G Cool, 4°C 7 days
Residue, Filterable (TDS) P,G Cool, 4°C 7 days
Residue, Nonfilterable (TSS) P, G Cool, 4°C 7 days
Residue, Settleable P, G Cool, 4°C 48 hours
Residue, Volatile (Ash Content) P, G Cool, 4°C 7 days
Silica P Cool, 4°C 28 days
Specific Conductance P, G Cool, 4°C 28 days
Sulfate P.G Cool, 4°C 28 days
019611/P Tetra Tech NUS, Inc.
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ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
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PAGE TWO
Parameter Number/Name Container"” Preservation”"” Maximum Holding
Time™
INORGANIC TESTS (Cont'd):
Sulfide P, G Cool, 4°C; add zinc acetate | 7 days
plus sodium hydroxide to pH 9
Sulfite P, G None required Analyze immediately
Turbidity P, G Cool, 4°C 48 hours
METALS:"
Chromium VI (Hexachrome) P, G Cool, 4°C 24 hours
Mercury (Hg) P, G HNOg to pH 2 28 days
Metals, except Chromium VI and Mercury P,G HNOgz to pH 2 6 months
ORGANIC TESTS:®
Purgeable Halocarbons G, Teflon-ined | Cool, 4°C; 0.008% NapS,05~ | 14 days
septum
Purgeable Aromatic Hydrocarbons G, Teflon-lined | Cool, 4°C; 0.008% NazS205" | 14 days
septum HCltopH2®
Acrolein and Acrylonitrile G, Teflon-lined | Cool, 4°C; 0.008% Na»Sz05™ | 14 days
septum adjust pH to 4-5 (19
Phenols" " G, Teflon-lined | Cool, 4°C; 0.008% NaxS.05™ |7 days untl  extraction;
cap 40 days after extraction
Benzidines'' " "¢ G, Teflon-lined | Cool; 4°C; 0.008% Na2S:05™ | 7 days until extraction''®
cap
Phthalate esters' " G, Teflon-ined | Cool, 4°C 7 days until extraction;
cap 40 days after extraction
Nitrosamines' % G, Teflondined | Cool, 4°C; store in dark; |7 days until extraction;
cap 0.008% NazS;05° 40 days after extraction
pPCBs''" G, Teflon-lined | Cool, 4°C 7 days until extraction;
cap 40 days after extraction
Nitroaromatics & Isophorone'' "’ G, Teflon-lined | Cool, 4°C; 0.008% NaxS:03™; | 7 days untli extraction;
cap store in dark 40 days after extraction
Polynuclear ~ Aromatic  Hydrocarbons | G, Teflon-lined | Cool, 4°C; 0.008% Na»S,03™; | 7 days until  extraction;
(PAHs)!"14 cap store in dark 40 days after extraction
Haloethers''" G, Teflon-ined | Cool, 4°C; 0.008% NapS»0:™ |7 days until exiraction;
cap 40 days after extraction
Dioxin/Furan (TCDD/TCDF)""" G, Teflon-lined | Cool, 4°C; 0.008% Na»S,0s™ |7 days until extraction;
cap 40 days after extraction
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(1) Polyethylene (P): generally 500 ml or Glass (G): generally 1L.

(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each
aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting is
completed.

(8) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with the
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172).

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the Ionger
periods, and has received a variance from the Regional Administrator.

(5) Should only be used in the presence of residual chiorine.

(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate paper
before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition
of cadmium nitrate powder until a negative spot test is obtained. The sampile is filtered and then NaOH is added to pH 12.

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals.

(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.

(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling.

(10) The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must
be analyzed within 3 days of sampling.

(11) When the exiractable analytes of concem fall within a single chemical category, the specified preservative and maximum
holding times should be observed for optimum safeguard of sample integrity. When the analytes of concemn fall within two
or more chemical categories, the sample may be preserved by cooling to 4°C, reducing residual chlorine with 0.008%
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13
(re: the analysis of benzidine).

(12) If 1,2-diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0:0.2 to prevent rearrangement to
benzidine.

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere.

(14) For the analysis of diphenyinitrosamine, add 0.008% Na»S;Os and adjust pH to 7-10 with NaOH within 24 hours of
sampling.

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted
within 72 hours of collection. For the analysis of aldrin, add 0.008% NazS20a.
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data record
forms, logs and reports generally initiated and maintained for documenting Tetra Tech NUS field activities.

2.0 ~ SCOPE

Documents presented within this procedure (or equivalents) shall be used for ail Tetra Tech NUS field
activities, as applicable. Other or additional documents may be required by specific client contracts or
project planning documents.

3.0 GLOSSARY
None
4.0 RESPONSIBILITIES

Project Manager (PM) - The Project Manager is responsible for obtaining hardbound, controlled-
distribution logbooks (from the appropriate source), as needed. In addition, the Project Manager is
responsible for placing all field documentation used in site activities (i.e., records, field reports, sample
data sheets, field notebooks, and the site logbock) in the project's central fite upon the completion of field
work.

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site
logbook, notebooks, and all appropriate and current forms and field reports illustrated in this guideline
(and any additional forms required by the contract) are correctly used, accurately filled out, and completed
in the required time-frame.

5.0 PROCEDURES
5.1 Site Logbook
511 General

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major onsite
activities are documented. At a minimum, the following activities/events shall be recorded or referenced
(daily) in the site logbook:

All field personnel present

Arrival/departure of site visitors

Time and date of H&S training

Arrival/departure of equipment

Time and date of equipment calibration

Start and/or completion of borehole, trench, monitoring well installation, etc.
Daily onsite activities performed each day

Sample pickup information

Health and Safety issues (leve! of protection observed, etc.)

Weather conditions

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the
first onsite activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day
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that onsite activities take place which involve Tetra Tech NUS or subcontractor personnel. Upon
completion of the fieldwork, the site logbook must become part of the project's central file.

The following information must be recorded on the cover of each site logbook:

s Project name

e Tetra Tech NUS project number
e  Sequential book number

s Start date

e Enddate

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see Section
5.2), but must summarize the contents<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>